(19) 



J 



Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(45) Date of publication and mention 
of the grant of the patent: 
09.06.2004 Bulletin 2004/24 

(21) Application number: 01100098.1 

(22) Date of filing: 11.01.2001 



(11) EP 1 116 580 B1 

EUROPEAN PATENT SPECIFICATION 

(51) intC|7: B41C 1/10 



(54) Lithographic printing plate precursor 

Flachdruckplattenvorlaufer 

Precurseur de plaque d'impression lithographique 



OQ 
o 

00 
LO 

CO 



Q. 
LU 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL PT SE TR 

(30) Priority: 14.01.2000 JP 2000006968 
25.01.2000 JP 2000016040 
15.05.2000 JP 2000141482 

(43) Date of publication of application: 
18.07.2001 Bulletin 2001/29 

(73) Proprietor: Fuji Photo Film Co., Ltd. 
Kanagawa (JP) 

(72) Inventors: 

• Hoshi, Satoshi, Fuji Photo Film Co., Ltd. 
Haibara-gun, Shizuoka (JP) 



• Ishimaru, Shingo, Fuji Photo Film Co., Ltd. 
Kanagawa (JP) 

• Ogawa, Keizo, Fuji Photo Film Co., Ltd. 
Kanagawa (JP) 

• Waki, KoukichI, Fuji Photo Film Co., Ltd. 
Kanagawa (JP) 

• Fukino, Kiyotaka, Fuji Photo Film Co., Ltd. 
Haibara-gun, Shizuoka (JP) 

(74) Representative: HOFFMANN - EITLE 
Patent- und Rechtsanwalte 
Arabeilastrasse 4 
81925 MQnchen (DE) 



(56) 



References cited: 
EP-A- 0 903 224 
EP-A- 1 057 622 



EP-A- 1 038 666 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement, it shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve. 75001 PARIS (FR) 



EP 1 116 580 B1 



Description 

Plgl^p np THE INVENTION 



25 



30 



« BACKGROUNDOFIHE^^ ..ninkand ahyd«.phi..C 

incorporated in a digitized tecnmque. ok r^hntn.iensitive 

mmmmmM 



2 



EP1 116 580 B1 



WO 98/34796 and JP-A-6-199064 (the term "JP-A" as used herein means an "unexamined published Japanese patent 
application"), specifically lithographic printing plate precursors capable of plate-making without performing develop- 
ment which comprises a substrate having thereon plural layers comprising a hydrophilic layer containing transition 
metallic oxide colloid as the upper layer and a lipophilic image-recording layer as the lower layer are disclosed. The 

5 discriminability of the irradiated area and the non-irradiated area where heat splashing has been completely performed 
is certainly large according to these methods, but there arise other problems that the printing machine (i.e., the printing 
press) is stained by the splashed matter, the stain on the printing plate surface impairs the operation of the printer and 
printing quality, in addition, the heat of the irradiated light often does not reach the deep part of the image-recording 
layer, as a result, the bottom part of the image-recording layer close to the support is not splashed and remains, i.e., 

10 the phenomenon called a residual film is brought about. Substantial discriminability cannot be exhibited due to the 
residual film, which leads to the reduction of printing quality. 

[0011] As is the situation, as a method not accompanied by such drawbacks, there are disclosed simple plate-making 
methods making use of the change of the degree of hydrophilicity/hydrophobicity of the surface by heat, i.e.. the change 
of polarity, not according to abrasion even when an image is formed by heat mode light irradiation. For example, 

15 methods comprising the steps of the addition of a thermoplastic polymer such as hydrophobic wax and polymer latex 
to a hydrophilic layer and hydrophobitization by phase separation to the surface by heat are disclosed in JP-B-44-22957, 
JP-A-58-199153 and U.S. Patent 3,168.864. These techniques suggest a direction of the improving means of discrim- 
inability. However, since these disclosed techniques are insufficient in discriminability and there is apprehension about 
staining of printed matter due to, in particular, insufficient hydrophilicity. the improvement is desired. 

20 [0012] Sufficient discrimination of an image area and a non-image area is a fundamental important characteristic 
directly linked with the improvement of printing quality, such as printing stain prevention and inking property, and press 
life, accordingly, the development of a plate-making method having high discriminating property and easiness of print- 
making operation, in particular, a plate-making method having high discriminating property and high sensitivity, requiring 
no development process, capable of heat mode plate-making, and excellent in press life and inking property at printing 

25 is desired. 

[0013] Further, according to the study by the present inventors, in the case of image-forming by utilizing heat mode 
light irradiation, in particular, image formation by utilizing the change of polarity by irradiation of laser beams, a hydro- 
phobic layer is not sufficiently formed if heat diffusion to a support is fast. If the irradiated light amount is increased to 
avoid the insufficient layer formation, there arises an undesirable problem that the printing machine and the printing 
30 plate are stained by heat splashing of the image layer. Therefore, it is desired to bring it into realization to improve 
discriminating property, to widen a degree of latitude in light irradiation, and at the same time to Improve press life and 
Inking property by making it possible to form an image with little energy. 

SUMMARY OF THE INVENTION 

35 

[0014] An object of the present invention is to solve the above-described defects of the heat mode plate-making 
method and improve the performance of the heat mode plate-making method. 

[0015] That is, an object of the present invention is to provide a heat mode type lithographic printing plate precursor 
requiring no development process, having high sensitivity and broad latitude in exposure amount, capable of easily 
40 plate-making, capable of directly mounting on a printing machine for plate-making, and preventing printing stain of the 
printing plate surface. 

[0016] In particular, an object of the present invention is to provide a heat mode type lithographic printing plate 
precursor from which a plate-making can be easily carried by scanning system image exposure by laser beams, ex- 
cellent in the discriminability of an image area and a non-image area, having broad latitude in image exposure amount. 

45 and having a press life of long duration and excellent in inking property at printing. 

[0017] As a result of the investigation of the above problems, the present inventors have found that by the provision 
of a light-to-heat convertible exothermic layer as the tower layer of a hydrophilic photosensitive layer containing metallic 
fine particles as a light-to-heat converting agent, the discriminability of an image area and a non-image area can be 
improved, printing staining and press life can be improved, in addition to these, the exothermic amount per a light 

50 irradiation amount increases, thus it becomes possible to form an image with less exposure energy, and further, the 
sensitivity and the latitude can be improved. The present inventors have continued further investigations on the basis 
of the above knowledge, thus the present invention has been accomplished. 
[0018] That is, the present invention has been achieved by the following means. 

55 (1) A lithographic printing plate precursor which comprises a support having provided thereon a layer containing 

a tight-to-heat converting agent as a lower layer and a hydrophilic photosensitive layer containing light-to-heat 
convertible metallic fine particles which change to hydrophobic with the conversion of light to heat as an upper layer. 
(2) The lithographic printing plate precursor as described in the above item (1). wherein the metallic fine particles 
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metallic fine particles which change to hydrophobic with the light-to-heat conversion. On the irradiated area at this time, 
particles having hydrophilic surfaces hydrophobitize the vicinity by the heat supplied from the metallic fine particles in 
addition to heat fusion of light-to-heat convertible metallic fine particles, thereby the inking property of an image area 
is improved to further improve the printing quality, and at the same time the discriminability is still further enhanced. In 

5 the present invention, these particles are called "a hydrophobitization precursor". 

[0026] In such an image-recording means, when imaging is performed with high intensity such as laser beams, there 
are cases where a heat diffusion speed to a support is fast and recording is one-sided on the surface layer of the 
hydrophilic photosensitive layer, the hydrophilic photosensitive layer is not fused entirely by heat, which results in 
insufficient press life due to the abrasion during printing. If the intensity of laser beams is increased to avoid the insuf- 

10 ficient hydrophobic layer formation, there arises a problem that the staining of the printing machine and the printing 
plate and printing staining are caused by heat splashing of the hydrophilic photosensitive layer. This problem can be 
solved by providing a layer containing a light-to-heat converting agent as the lower layer of the hydrophilic photosen- 
sitive layer. That is, since heat is supplied from the lower layer side according to the method of the present invention, 
while appropriately controlling the intensity of laser beams for image-drawing to suppress heat splashing, even the 

15 deep part of the upper layer can be used in image-recording. Further, since the lower layer functions as a barrier layer 
of heat conduction, escaping of heat from the hydrophilic photosensitive layer to the support can be prevented and 
sensitivity increases. When the support is a metal support (e.g., an aluminum plate), the preventing effect of heat 
escaping is large. 

[0027] In addition, the adhesion between the layers can be improved by selecting a binder having the affinity with 

20 the support and the upper layer. 

[0028] Further, when the surface of the hydrophilic photosensitive layer containing, as a light-to-heat converting 
agent, light-to-heat convertible metallic fine particles which change to hydrophobic with the conversion of light to heat 
Is treated with an organic sulfur compound having at least one hydrophilic group and at least one metal-adsorbing 
group, the organic sulfur compound is adsorbed onto the metallic fine particles, thereby the hydrophilic property of the 

25 hydrophilic photosensitive layer is improved. Since the metallic fine particles are fused by heat and vanished due to 
imagewise irradiation, the function of the organic sulfur compound is also vanished. As a result, the difference between 
the non-irradiated area and the in-adiated area becomes larger, thus the discriminability is further increased. In addition, 
since the thus-formed metal layer by heat fusion has great mechanical strength, excellent printing quality and press 
life can be obtained. 

30 [0029] If a water-soluble protective layer is further provided on the upper hydrophilic layer, the printing plate precursor 
can be prevented from becoming hydrophobic by the atmospheric influences of the environment when the printing 
plate precursor is transported as a product, stored, or handled before use. from being affected by temperature and 
humidity, from being damaged mechanically or from staining. Since the water-soluble protective layer is dissolved in 
a fountain solution and washed away at the initial stage of printing, additional work of the removal is not necessary. 

35 [0030] As described above, the surface layer of the fused metal of the metallic fine particles imagewise forms a 
hydrophobic domain on the irradiated area of the hydrophilic photosensitive layer, and further when a hydrophobitization 
precursor is added, the heat-fused precursor imagewise forms a hydrophobic domain, printing quality excellent in 
discriminability and excellent press life can be realized. Since the latitude in image exposure amount is broad at this 
time, the light amount for imagewise forming a hydrophobic domain can be easily adjusted, and it is possible to form 

40 an image with less exposure energy, thus the productivity increases. 

[0031] Further, since the hydrophilic property of the non-irradiated area is improved by the treatment with an organic 
sulfur compound, the difference between the hydrophlMcity on the non-irradiated area and the hydrophobicity on the 
irradiated area becomes larger, thus the discriminability is further increased. In addition, since the thus-formed heat- 
fused metal surface layer and heat-fused binder layer containing light-to-heat convertible substances, in particular the 

45 former, have great mechanical strength, excellent printing quality and press life can be obtained. 

[0032] In addition, the plate-making process using the lithographic printing plate precursor of the present invention 
requires no development processing and is simple. 

[0033] The plate-making process according to the present invention will be further described with referring to Fig. 1 . 
[0034] Fig. 1 is a drawing showing a plate-making process using a lithographic printing plate precursor according to 

50 the present invention. Lithographic printing plate precursor 1 according to the present invention shown on the left side 
in Fig. 1 (Fig. 1 (a)) comprises support 2, exothermic layer 3 (lower layer 3) containing a light-to-heat converting agent 
provided on support 2, and hydrophilic photosensitive layer 4 (an image-recording layer) having a hydrophilic surface 
coated on lower layer 3. Metallic fine particles whose polarity changes with light-to-heat conversion, e.g., metallic silver 
fine particles 5. are contained in hydrophilic photosensitive layer 4. Printing plate 11 shown on the right side in Fig. 1 

55 (Fig. 1 (b)) shows that silver particles 5 are heat-fused and becomes heat-fused layer 15 of silver by the irradiation 
with laser beams 7 shown by the arrows from the upper part of printing plate precursor 1 on the left side, and a hydro- 
phobic domain is formed on the irradiated area of the image-recording layer where silver fine particles have been 
vanished. 
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the oresent invention. Lithographic printing P'^'^P f ""^"llf,'^"'^ "taining a light-to-heat converting agent provided 

5 contained as the llght-to-heat <=°"7rt.ng agent n Jg~P P ^^^^ p3rticles 5 are t^^^^-^^^^^^^-J^f ^'^^ 
particles. Printing plate 11 shown on the nght side " ^^9. ^ » the arrows from the upper part of pnnt ng 

heaSused layer 15 of silver by the irradiation with 'aser^eams 7 shown y .^^^.^^^^ ^^^3 t^e 

des is called "the upper layer" or "the image-recording layer". 



20 Image-Recording Layer 
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For exhibiting the effect of the presen inve^^^^^^^^^^^ 
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metallic fine particles to hydrophllizing surface treatment. Surface hydrophilization treatment with an organic sulfur 
compound which is hydrophilic and has the adsorptivity onto or reactivity with metallic fine particles is preferred. Further, 
surface treatment with a surfactant, provision of a hydrophilic film of protective colloid, and surface treatment with 
silicate are also effective. A method of immersing metallic fine particles in a 3% aqueous solution of sodium silicate at 

s 70°C for 30 seconds is preferred as the silicate surface treatment. 

[0050] Light-to-heat convertible metallic fine particles whose polarity changes with light-to-heat conversion are con- 
tained in an image-recording layer in an amount of 2 wt% or more based on the solid constitutional components, and 
when these fine particles are a single layer-constitutional component, the content is substantially 100 wt%. When the 
image-recording layer comprises hydrophilic binder resin having dispersed therein metallic fine particles, the content 

10 of the metallic fine particles is from 2 to 95 wt%, preferably from 5 to 90 wt% . When the content is less than 2 wt% . 
the amount of heat generation becomes InsufTiclent. while when it exceeds 95 wt%, the film strength lowers. 
[0051] Hydrophobitization precursors which are preferably added to an image-recording layer (i.e.. a hydrophilic 
photosensitive layer) are described below. 

15 Hydrophobitization Precursor 

[0052] Well-known various substances, i.e.. fine particles, having hydrophilic surfaces and containing substances 
which hydrophobitize the vicinity by heat can be used as the hydrophilization precursor in the present invention. The 
hydrophilization precursors having hydrophilic surfaces described in the following, items (1) and (2) are preferred in 
20 view of the hydrophobitizing effect and the dispersibility in an image-recording layer, but the present invention is not 
limited thereto. 

(1) A precursor which is a particle dispersion having composite constitution containing a hydrophobic substance 
at the core part and having a hydrophilic property at a surface part, and the particles are broken due to the work 

25 of heat by light irradiation and light-to-heat conversion, and the incorporated hydrophobic substance makes the 

vicinity hydrophobic; and 

(2) A precursor which is a dispersion of particles having hydrophilic surfaces and being heat-crosslinkable. and 
exhibits hydrophobicity by the initiation of a crosslinking reaction due to the work of heat. . 

30 [0053] Hydrophobitization precursors are further described in detail below. 

(1) A dispersion of particles having composite constitution containing a hydrophobic substance at the core part 
and having a hydrophilic surface layer at the surface part. 

As the preferred forms of the particle dispersions of composite constitution in the above item (1), the following 
35 particles are included: 

1) Composite particles having so-called hetero coagulation surface layers containing a thermoplastic resin 
which softens or melts by the temperature of heat mode image exposure as the cores and hydrophilic sol 
particle layers coagulated and adhered on the surfaces (hereinafter sometimes referred to as hetero coagu- 

40 lation surface layer particles). 

2) Surface hetero phase composite particles containing a thermoplastic resin which softens or melts by the 
temperature of heat mode image exposure as the core and hydrophilic gel surface layers formed on the sur- 
faces by processing a sol/gel substance by sol/gel conversion (hereinafter sometimes referred to as surface 
hetero phase particles). 

45 3) Core/shell type composite particles comprising hydrophobic fine particles of a thermoplastic polymer ob- 

tained by dispersion polymerization as the core part and hydrophilic polymer layers formed around there (here- 
inafter sometimes referred to as core/shell type particles). 

4) Emulsified particles comprising a thermodiffusible or thermoplastic hydrophobic organic compound emul- 
sified and dispersed in a hydrophilic medium (hereinafter sometimes referred to as hydrophobic organic sub- 
so stance-containing particles), and 

5) Microencapsulated particles comprising a hydrophobic core substance protected with a wall material having 
hydrophilic surface (hereinafter sometimes referred to as simply microencapsulated particles). 

(2) A dispersion of heat-crosslinkable particles having hydrophilic surfaces 

55 

[0054] As the latter particle dispersions which exhibit hydrophobicity by the initiation of a crosslinking reaction by 
heat in the above item (2) , mixed dispersions of a polymerizable monomer, a crosslinkable compound and a photopo- 
lymerization initiator can be exemplified. 
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<HAtPrn coa gulation s" rface layer particles> 

i emulsifying-dispersing. and polymenzing. he P^.'^^lic^^^^^^ and hydrophobitize the vicinities of the 

and light-to-heat conversion function. ^^'^^ ^ around 
a«as Where they have been present as pate es. ^•^^^^''^2 tra^g ^^^^^^^ particle dispersion having rel- 
the emulsified polymer dispersion particles of the 5^^^ jhe dispersion of the sol fine particles 

recording layer. 

<RMrface hetero p hase particles> 
20 <Core/shell type partides> 

Lb By h.« • 

30 hydrophilic monomers among groups A to L. 

<HYriro phQbic organic substance-containing particles> 

as pN.ln9 hydrophobic subM.nc '•^•^T'^^^'^.^^SL c^nol m.loWn tn. p«tia. lo™ a"y I W- 

molecular weight compounds. 

40 

Organic low molecular weight compound 

10060, When hydrophobi«zatlon precursors contain o^^-iclow m« 

ow molecular weight compounds are solid or liqu.d -9^"^ ^"^^^"^^^^^^.^^"^^ig"^ having the solubility 

45 boiling point of 100»C or more at normal ^^^^^-^'f''^^^^^ of the present invention 

in water or the water absorption is 2 g or less per °° 9 ^^.^J^^ " '^^^^^^^ comparatively high in diffusion pemiea- 
to use both compounds. Since organic low molecular '^^^'S*']^'^^^^^^!^ j Jj.ectly the vicinities of the 

bility. when the mobility is given by heat, they d.fluse to -^^^^^^^'^^^Z^ diffuse by heat and form 
areas where they have been present. Compoundsj^ich are sohd^ feTotL hydrophobic area widens too much, 
hydrophobic areas are included in this category. When the mob.hW ^♦"^ J^^^^^ of hydrophobitization decreases, 
and also the local centralization degree of heat energy lowers « ^^"^ ^^f Joint and the boiling point are 
Accordingly, the compounds which satisfy the f having a boiling point or a 
preferred. Low molecular weight compounds t'lY^^^^.""^ 2,000 or less, in many cases 1.000 or less, 

melting point and such compounds gen«;«"y ^'-^^ L^nblorTtron are the conditions found experimentally as the 
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[0062] It is necessary that preferred organic low molecular weight compounds which meet the purpose of hydropho- 
bitization should have extremely low solubility in water or high degree of organic property from the necessity that Is 
capable of sufficiently hydro phobitizing the vicinities of the precursor by itself, apart from the viewpoint of the melting 
point and boiling point concerning the above-described mobility of the compound. As described above, that which 
5 specifically showing the condition is the case where the organic low molecular weight compound corresponds to at 
least either of (1) the solubility in 100 g of water at 25°C is 2 g or less, or (2) the ratio of organic property/inorganic 
property in the organic conceptual drawing is 0,7 or more. 

[0063] The organic conceptual drawing is the practical and simple standard to show the degree of organic property 
and inorganic property and details are described in Yoshio Tanaka. Yuki Gainenzu (Organic Conceptual Drawing) , First 

10 Edition, pp. 1 to 31 . Sankyo Shuppan Co., Ltd. (1983). The reason why the organic compounds in the above range on 
the organic conceptual drawing have the function of accelerating hydrophobitizatton is unknown but the compounds 
in this range have a relatively large organic property and hydrophobitize the vicinities of composite particles. The 
organic property of organic compounds on the organic conceptual drawing is 100 or more and the upper limit is not 
particularly limited, but the organic property is generally from 100 to 1,200, preferably from 100 to 800. the ratio of 

15 organic property/inorganic property is from 0.7 to infinity (i.e., inorganic property is 0), preferably from 0.9 to 10. 

[0064] As the organic low molecular weight compounds having the boiling point falling in the above range, specifically 
aliphatic and aromatic hydrocarbons, aliphatic and aromatic carboxyiic acids, aliphatic and aromatic alcohols, aliphatic 
and aromatic esters, aliphatic and aromatic ethers, organic amines, and organic silicon compounds can be exemplified, 
and various solvents and plasticizers which are known to be added to printing ink are exemplified, although the effect 

20 is not large. 

[0065] The preferred aliphatic hydrocarbons are aliphatic hydrocarbons having from 8 to 30, more preferably from 
8 to 20, carbon atoms, the preferred aromatic hydrocarbons are aromatic hydrocarbons having from 6 to 40, more 
preferably from 6 to 20. carbon atoms, the preferred aliphatic alcohols are aliphatic alcohols having from 2 to 30, more 
preferably from 2 to 18, carbon atoms, the preferred aromatic alcohols are aromatic alcohols having from 6 to 30, more 

25 preferably from 6 to 18, carbon atoms, the preferred aliphatic carboxyiic acids are aliphatic carboxyiic acids having 
from 2 to 24 carbon atoms, more preferably aliphatic monocarboxylic acids having from 2 to 20 carbon atoms, and 
aliphatic polycarboxylic acids having from 4 to 12 carbon atoms, the preferred aromatic carboxyiic acids are aromatic 
carboxyiic acids having from 6 to 30, more preferably from 6 to 18, carbon atoms, the preferred aliphatic esters are 
aliphatic esters having from 2 to 30, more preferably from 2 to 18, carbon atoms, the preferred aromatic esters are 

30 aromatic carboxyiic acid esters having from 8 to 30, more preferably from 8 to 1 8, carbon atoms, the preferred aliphatic 
ethers are aliphatic ethers having from 8 to 36, preferably from 8 to 18, carbon atoms, and the preferred aromatic 
ethers are aromatic ethers having from 7 to 30. more preferably from 7 to 18, carbon atoms. Besides these, aliphatic 
or aromatic amides having from 7 to 30, more preferably from 7 to 18. carbon atoms can also be used. 
[0066] Specific examples thereof include aliphatic hydrocarbon such as n-nonane, n-decane, n-hexadecane, octa- 

35 decane. eicosane, methylheptane, 2,2-dimethylhexane, and 2-methyloctane; aromatic hydrocarbon such as toluene, 
xylene, cumene, naphthalene, anthracene, and styrene; monohydric alcohol such as dodecyl alcohol, octyl alcohol, n- 
octadecyl alcohol, 2-octanol, and lauryl alcohol; polyhydric alcohol such as propyelne glycol, triethylene glycol, tetra- 
ethylene glycol, glycerol, hexylene glycol, and dipropylene glycol: aromatic alcohol such as benzyl alcohol, 4-hydrox- 
ytoluene, phenethyl alcohol, 1-naphthol, 2-naphthol, catechol, and phenol; monovalent aliphatic carboxyiic acid such 

40 as acetic acid, propionic acid, butyric acid, caproic acid, acrylic acid, crotonic acid, caprylic acid, stearic acid, and oleic 
acid; polyvalent aliphatic carboxyiic acid such as oxalic acid, succinic acid, adipic acid, maleic acid, and glutaric acid; 
aromatic carboxyiic acid such as benzoic acid, 2-methyIbenzoic acid, and 4-methylbenzoic acid; aliphatic ester such 
as isobutyl acetate, n-butyl acetate, methyl butyrate. dimethyl oxalate, dimethyl succinate, and methyl crotonate; aro- 
matic carboxylate such as methyl benzoate, and methyl 2-methylbenzoate: organic amine such as Imidazole, trieth- 

45 anolamine, diethanolamine, cyclohexylamine, hexamethylenetetramine, triethylenetetramine. octylamine, aniline, and 
phenethylamine; ketones such as methyl isobutyl ketone, and benzophenone; ether such as methoxybenzene, ethoxy- 
benzene, methoxytoluene, laurylmethyl ether, and stearylmethyl ether; and amides such as stearylamide. benzoyla- 
mide, and acetamide. In addition, organic solvents having a boiling point within the above preferred range such as 
ethylene glycol monoethyl ether, cyclohexanone, butyl cellosolve, and cellosolve acetate can also be used. 

50 [0067] Fats and oils such as linseed oil, soybean oil, poppy seed oil and safflower oil which are the components of 
printing ink, and plasticizers such as tributyl phosphate, tricresyl phosphate, dibutyl phthalate. butyl laurate, dioctyl 
phthalate, and paraffin wax can also be exemplified. 

[0068] In addition, esters of long chain fatty acids and long chain monohydric alcohols, i.e., waxes, are also preferred 
low molecular weight organic compounds which are hydrophobic, have appropriately low melting point, fuse in the 
55 vicinity of light-to-heat convertible fine particles due to the heat brought about by light irradiation and hydrophobitize 
the area. Waxes preferably have a melting point of 50 to 200°C, and any of carnauba wax, castor wax, microcrystalline 
wax, paraffin wax, shellac wax, palm wax, and bees wax, which are called such by the raw material, can be used. In 
addition to waxes, fme particle dispersions of low molecular weight polyethylene; solid acids, e.g., oleic acid, stearic 
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acid and palmitic acid; and metallic sans oi long 
sium palmitate. can also be used. 

- Organic high molecular weight compound ^ ^ ^^^^^^^ 

Lyl ether, octy'i viny. etj^r, phe^^^^^^ rnr^cetate. vinyl butyrate. vinyl benzoate. etc. 
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the purpose of improving the affinity of the organic low molecular weight compounds and organic high molecular weight 
compounds. 

[0074] For hydrophilizing the surfaces of hydrophobitization precursors, e.g., a method of dispersing particles by 
adding a surfactant which is hydrophilic and adsorptive to hydrophobitization precursors to the hydrophobitization pre- 

5 cursor to form a hydrophilic surfactant-adsorbed layer on the surfaces of particles; a method of forming protective 
colloidal, hydrophilic and surface-adsorptive high polymer coating, e.g., gelatin, polyvinyl alcohol, and polyvinyl pyrro- 
lidone, in the above method: a dispersing method for further hydrophilizing and stabilizing the particle surfaces in the 
presence of a surfactant in the above method; and a method of surface treatment with a substance having a hydrophilic 
group reactive with the constitutional substances of the particles can be used in the present invention. The surfactants 

10 for use for surface hydrophilizatton of the hydrophobitization precursors can be selected for use from the compounds 
described as the surfactants which can be used in the image-recording layer and the exothermic layer 
[0075] The total weight of the hydrophobic constitutional components (the core part substances) in each hydropho- 
bitization precursor having hydrophilic surface described in the above items 1) to 4) is generally from 10 to 95 wt%, 
preferably from 20 to 80 wt%, based on the total weight of the hydrophobitization precursor. Further, in item 4), when 

15 the organic low molecular weight compound and the organic high molecular weight compound are used together, the 
ratio of them may be arbitrary. On the other hand, the components forming a hydrophilic surface layer vary on sur- 
factants, protective colloids, hydrophilic polymerization resins, hydrophilic sol, and sol/gel conversion components, 
according to the forms of 1) to 4). In some cases, these components are also contained in the media of image-recording 
layers. The weight of the components forming a hydrophilic surface layer of the hydrophobitization precursor is from 

20 5 to 80 wt%. preferably from 10 to 50 wt%. based on the total weight of the hydrophobitization precursor. 

[0076] The range of the optimal size of dispersion particles varies according to the forms of 1 ) to 4), but is preferably 
from 0.01 ^im to 5 ^.m, more preferably from 0.05 to 2 jim, and particularly preferably from 0.1 to 0.5 jim, on volume 
average. 

25 <Microencapsulated particles> 

[0077] The hydrophobitization precursor which is a constitutional material of microencapsulated particles and hydro- 
phobitizes the vicinities due to the rupture of microcapsules by heat as described above in item 5) of a particle dispersion 
of composite constitution comprising a hydrophobic substance at the core part and having a hydrophilic surface layer 

30 at the surface part will be described below. 

[0078] Microcapsules for use in the present invention can be produced by various well-known methods, and as the 
core substances (the substance contained in the capsule), the above-described organic low molecular weight com- 
pounds and organic high molecular weight compounds, further, organic solvents for mixing them can be used. That is, 
the microencapsulated particles can be prepared by emulsifying and dispersing the core substance after mixing the 

35 core substance and an organic solvent, or directly in an aqueous medium, and forming a wall film comprising a high 
molecular weight substance around an oil droplet. As the core substances in other categories, polymerizable monomers 
and/or crosslinkable compounds which form hydrophobic polymers, in particular crosslinking structures, in the vicinities 
of the particles by heat can be exemplified. The hydrophobitization precursors using these core substances can also 
be classified into the hydrophobitization precursors in item (2) described later, and so the details of the core substances 

40 comprising such polymerizable monomers and/or crosslinkable compounds are described later. 

[0079] Specific examples of high molecular weight substances for the wall film of microcapsules include, e.g., a 
polyurethane resin, a polyurea resin, a polyamide resin, a polyester resin, a polycarbonate resin, an aminoaldehyde 
resin, a melamine resin, a polystyrene resin, a styrene-acrylate copolymer resin, a styrene-methacrylate copolymer 
resin, gelatin and polyvinyl alcohol. Particularly preferred are microcapsules having wall films comprising polyurethane- 

45 polyurea resins. 

[0080] Microcapsules having wall films comprising polyurethane-polyurea resins are produced by mixing as an en- 
capsulating agent a wall material such as polyvalent isocyanate. 

[0081] Specific examples of polyvalent isocyanate compounds include diisocyanates, e.g., m-phenylene diisocy- 
anate, p-phenylene diisocyanate, 2,6-tolylene diisocyanate, 2,4-tolylene diisocyanate, naphthalene-1,4-diisocyanate, 

50 dlphenylmethane-4,4 -diisocyanate, 3,3'-diphenylmethane-4,4'-diisocyanate, xylene-1 ,4-diisocyanate, 4,4'-diphenyl- 
propane diisocyanate, trimethylene diisocyanate, hexamethylene diisocyanate, propylene-1 ,2-diisocyanate, butylene- 
1 ,2-diisocyanate, cyclohexylene-1 ,2-diisocyanate, and cyclohexylene-1 ,4-diisocyanate, triisocya nates, e.g., 4,4',4"- 
triphenylmethane triisocyanate and toluene-2,4,6-triisocyanate. tetraisocyanates, e.g.. 4,4 -dimethyldiphenylmethane- 
2,2*.5,5'-tetraisocyanate. and isocyanate prepolymers. e.g.. adducts of hexamethylene diisocyanate and trimethylol- 

55 propane, adducts of 2,4-tolylene diisocyanate and trimethylolpropane, adducts of xylylene diisocyanate and trimethy- 
lolpropane, and adducts of tolylene diisocyanate and hexanetriol. but the present invention is not limited to the above 
compounds. If necessary, two or more compounds can be used in combination. Particularly preferred of these are 
those having three or more isocyanate groups in the molecule. 
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[0086] The M-oPhobiteaUon precu^or .s^^ ^P^^^^^^^^^ ^^^^^ 3 Polymenzat.on rea^^^^^^^^^^^ compound, 
unctiona. group Which does not reac^^^^^^ 
reactionbytheworkofheatandhydro^^^^^^^^ 
AS the example thereof, asystemconj^ng a p^^^^ 

a crosslinking reaction be exemplified. The surface hy<J«>f*»'«'"9 .^^^^^^^ „f j^is dispersion, 

group, and a themial Poly^^"^^""" 2^ and 4) can be used for the surface ~P™'^^°^^^^^^ conduct a 
fn the hydrophobitization precursor. n t^^^^^^ ethylenically ""^^^^/^^Jf .^^^^^^^ isocyanate 

t0087] Astheabove-descnbedhea^^achvefun^ 

poly-^eri^tion reaction (e.g. an ^»2'S„T*e block form of the isocyanate groups, and J^ncOona g 
groups which conduct an addition nd of the reaction (e.g.. an amino ^'''^^'t'^^^^Tg^ip, and the 

100891 When these functional g;°"P^^^„7°J'„p3 undergo emulsion PO'V'^^^^^"" ° SaS^te Jlyl acrylate, 
erred that monomers having tt^f ^,3^^ such functional groups include ^"V' ^^^^^yla^^ or its block 

[00901 specific e--f !-;'i%Tydd;n^^^^^ glycidy. acrylate. ^^-^V-^^^^^^^^ methacr- 

vinyl methacrylate. vinyl acrylate. 9™' ^ ,34^ ^r its block isocyanate by methacrylic acid, 

.0 isocyanate by alcohol, etc. 2-.socya"^^^^^^^^^ ^^'^acrylate. 2-hydroxyethyl acrylate _ aery Jc ac d m 

ylate. 2-a'"i"<>«*tf a;S a^^^^^ methacrylate. but the presen nv«« ^ g.. 

roSTitrrmrmriss^^^^^^^^^ 
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from 0.05 to 2.0 ^m, and particularly preferably from 0.1 to 1.0 M.m. If the average particle size is too big. resolution 
becomes worse and if it is too small, aging stability is deteriorated. 

[0096] The addition amount of these fine particle polymes having reactive functional groups is preferably 50 wt% or 
more, more preferably 60 wt% or more, based on the solids content of the heat-sensitive layer. 
5 [0097] The microcapsules for use in the present Invention may contain a compound having a heat-reactive functional 
group. As the compound having a heat-reactive functional group, compounds having at least one functional group 
selected from a polymerizable unsaturated group, a hydroxyl group, a carboxyl group, a carboxylate group, an acid 
anhydride, an amino group, an epoxy group, an isocyanate group, or the block form of isocyanate groups can be 
exemplified. 

10 [0098] As the compound having a polymerizable unsaturated group, compounds having at least one, preferably two 
or more ethylenically unsaturated bonds, e.g.. an acryloyi group, a methacryloyi group, a vinyl group or an aryl group. 
These compounds are welt known in the field of this industry and these compounds can be used with no particular 
restriction in the present Invention. As the chemical forms, they are monomers, prepolymers. I.e.. dimers, trimers, 
oligomers, and mixtures of them, or copolymers of them. 

15 [0099] As specific examples of such compounds, unsaturated carboxylic acid (e.g., acrylic acid, methacryllc acid, 
itaconic acid, crotonic acid, Isocrotonic acid, maleic acid, etc.), and esters and amides thereof can be exemplified, and 
preferably the esters of unsaturated carboxylic acid and aliphatic polyhydric alcohols, and the amides of unsaturated 
carboxylic acid and aliphatic polyhydric amines can be exemplified. 

[0100] Further, the addition reaction products of unsaturated carboxylic acid esters or unsaturated carboxylic acid 
20 amides having nucleophilic substituents such as a hydroxyl group, an amino group, a mercapto group, etc., with mono- 
functional or polyfu notional isocyanates or epoxides, and the dehydration condensation reaction products of these 
unsaturated carboxylic acid esters or amides with monofunctional or polyfunctional carboxylic acids are also preferably 

used in the present Invention. 

[0101] Further, the addition reaction products of unsaturated carboxylic acid esters or amides having electrophillc 
25 substituents such as an Isocyanate group and an epoxy group with monofunctional or polyfunctional alcohol, amine 
and thiol, and the substitution reaction products of unsaturated carboxylic acid esters or amides having eliminable 
substituents such as a halogen group and a tosyloxy group with monofunctional or polyfunctional alcohol, amine and 
thiol are also preferably used in the present invention. 

[0102] As other preferred examples, the above compounds in which unsaturated carboxylic acid is substituted with 

30 unsaturated phosphonic acid or chloromethylstyrene can be exemplified. 

[0103] Specific examples of the polymerizable compounds of esters of unsaturated carboxylic acids and aliphatic 
polyhydric alcohols include, as acrylates, ethylene glycol diacrylate, triethylene glycol diacrylate, 1 ,3-butanediol diacr- 
ylate, tetramethylene glycol diacrylate, propylene glycol diacrylate, neopentyl glycol diacrylate, trimethylolpropane di- 
acrylate, trimethylolpropane triacrylate, trimethylolpropane tris(acryloyloxypropyl) ether, trimethylolethane triacrylate. 

35 hexanedlol diacrylate, 1 ,4-cyclohexanediol diacrylate, tetraethylene glycol diacrylate, pentaerythritol diacrylate, pen- 
taerythritol triacrylate, pentaerythritol tetraacrylate, dipentaerythritol diacrylate. di pentaerythritol pentaacrylate. dipen- 
taerythritol hexaacrylate. sorbitol triacrylate. sorbitol tetraacrylate, sorbitol pentaacrylate. sorbitol hexaacrylate. tri(acry- 
loyloxyethyl) isocyanurate. polyester acrylate oligomer, etc. 

[0104] As methacrylates, examples include tetramethylene glycol dimethacrylate. triethylene glycol dimethacrylate. 

40 neopentyl glycol dimethacrylate, trimethylolpropane trimeth acrylate, trimethylolethane trimethacrylate. ethylene glycol 
dimethacrylate, 1,3-butanedio} dimethacrylate, hexanediol dimethacrylate, pentaerythritol dimethacrylate, pentaeryth- 
ritol trimethacrylate. pentaerythritol tetramethacrylate. dipentaerythritol dimethacrylate, dipentaerythritol hexamethacr- 
ylate, sorbitol trimethacrylate, sorbitol tetramethacrylate, bis[p-(3-methacryloyloxy-2-hydroxypropoxy)phenyl]dimeth- 
ylmethane. bis[p-(methacryloyloxyethoxy)phenyl]dimethylmethane, etc. 

45 [0105] As itaconates. examples include ethylene glycol diitaconate. propylene glycol diitaconate, 1 ,3-butanedioi di- 
itaconate, 1 ,4-butanediol diitaconate. tetramethylene glycol diitaconate. pentaerythritol diitaconate, sorbitol tetraitaco- 
nate, etc. 

[0106] As crotonates. examples include ethylene glycol dicrotonate, tetramethylene glycol dicrotonate, pentaeryth- 
ritol dicrotonate, sorbitol tetradicrotonate, etc. 
50 [0107] As isocrotonates, examples include ethylene glycol diisocrotonate, pentaerythritol diisocrotonate, sorbitol 
tetraisocrotonate, etc. 

[0108] As maleates. examples include ethylene glycol dimaleate, triethylene glycol dimaleate. pentaerythritol di- 
maleate, sorbitol tetramaleate, etc. 

[0109] As examples of other esters, e.g.. aliphatic alcohol esters disclosed in JP-B-46-27926. JP-B-51 -47334 and 
55 JP-A-57-1 96231, esters having an aromatic skeleton disclosed in JP-A-59-5240. JP-A-59-5241 and JP-A-2-226149, 
and esters having an amino group disclosed in JP-A-1-165613 can be exemplified. 

[01 1 0] Further, examples of amide monomers of aliphatic polyhydric amine compounds and unsaturated carboxylic 
acids include methylenebis-acrylamide. methylenebis-methacrylamide. 1,6-hexamethylenebis-acrylamide. 1.6-hex- 
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CH2=C(Ri)COOCH2CH(R2)OH 

wherein and R^ each represents H or CH3. jp^.51.37193. JP-B-2-32293 «"Vr;«;!'',?f 6?394T7 

. 10113, F-'therf^ — 

romrTheradicalpolymerizablecor^poun^^ 

.p!a r"? 277653 JP-A-63-260909 and JP^-1-105238 can ^'^o °e e as the polyester acrylates. and 

. ™ ist M iSreferred exan,p.es. po.yfunctiona. ^"^J^^^J^^^^'^ZZ "sCosed in JP^-48-64183. JP-B- 
Sl e oxy acrylates obtained by reacting ^^^J^^l^^^X^Z^^, unsaturated compounds d'sdosed m JP-B- 

^aiS be exempiir-ed as preferred compounds. ^'^'^^J'^l^^^^^'^^'c^Zol^^ 
26 in JpT61-22048 are preferably used In some cases. canllso be used preliTably 

Vol 20 NO 7. pp. 300 to 308 (1984) as photosetting polyethylene glycol diglycidy ether 

10 le^^P-ferred examples of epoxy^^^^^^^^^^ ether, bisphenois and 

S=::.:SirnrjoS^ diphen.methane diisocyana. 

sr^s^rrp:r^nt^i^^^^^ 

-Z.e::d=^^^^^^ .a.lng methyio. groups a. 

!d.s-p^^=^ 

[S M preferred examples of the compounds '^^'"^^^^^^^{U^^o acid such as adipic acKl can be 
«,.» ™a01o« o.n b. used. » ™c.»s«y. A. ""T?^™' dimm. Mhai™. W ""'"""'i,"'"^ 
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Constitution of Image-Recording Layer 

[0125] The metaliic fine particles of light-to-heat converting agent and the hydrophobitization precursor having a 
hydrophilic surface to be contained in the image-recording layer have been described. The constitution of the image- 
5 recording layer, i.e., the hydrophilic photosensitive layer, containing these compounds will be described below. Here- 
inafter, hydrophilic photosensitive layer has the same meaning as image-recording layer. 

[0126] The layer constitution of the image-recording layer according to the present invention comprises a binder 
resin having dispersed therein metallic fine particles of a light-to-heat converting agent, preferably comprises a hy- 
drophilic binder resin having dispersed therein metallic fine particles having hydrophilic surfaces. 

10 [01 27] Another preferred layer constitution of the image-recording layer according to the present invention comprises 
a binder resin having dispersed therein metallic fine particles of a light-to-heat converting agent and a hydrophobitization 
precursor having hydrophilic surfaces, more preferably comprises a hydrophilic binder resin having dispersed therein 
metallic fine particles having hydrophilic surfaces and a hydrophobitization precursor having hydrophilic surfaces. 
[0128] In particular, it is preferred that a hydrophilic binder resin be a hydrophilic high molecular weight binder resin 

15 or a hydrophilic sol/gel convertible binder resin, above ail, sol/gel convertible binder resins having the property of 
forming gel structure of polysiloxane is preferably used as the binder resin for their high hydrophilicity and high resist- 
ance against the rupture of the image-recording layer by thermal reaction. The hydrophilic binder resins for use in the 
image-recording layer will be described below. 

20 <Sol/gel convertible binder resin layer> 

[0129] Particularly preferred binders for the image-recording layer of the present Invention are sol/gel convertible 
binder resins described below. The sol/gel convertible systems which are preferably applied to the present invention 
are polymers wherein the bonding groups of polyvalent elements form a network structure via oxygen atoms and, at 
25 the same time, polyvalent metals also have unbonded hydroxyl groups and alkoxyl groups and they are mixed and' 
form resinous structure. The systems are in a sol state when there are many alkoxyl groups and hydroxyl groups, and 
the network resinous structure comes to heighten with the progress of ether bonding. 

[0130] In addition to the property that the degree of the hydrophilicity of the resinous structure varies, the sol/gel 
convertible systems according to the present invention also have the function of bonding a part of the hydroxyl groups 

30 to the solid fine particles to modify the surfaces of the solid fine particles, to thereby change the degree of the hy- 
drophilicity. The polyvalent bonding elements of the compounds having hydroxyl groups and alkoxyl groups performing 
sol/gel conversion are aluminum, silicon, titanium and zirconium, ail of which can be used in the present invention. The 
sol/gel convertible systems by siloxane bonding which are most preferably used in the present invention are described 
below. Sol/gel conversion using aluminum, titanium and zirconium can be carried out by replacing respective elements 

35 with the following-described silicons. 

[0131] That is, particulariy preferred systems are sol/gel convertible systems containing silane compounds each 
having at least one silanol group. 

[0132] The systems utilizing sol/gel conversion are further described below. 

[01 33] Inorganic hydrophilic binder resins formed by sol/gel conversion are preferably resins having a siloxane bond 
40 and a silanol group. The image-recording layer of the lithographic printing plate precursor according to the present 
invention is a sol system containing a silane compound having at least one silanol group, and hydrolysis condensation 
of the silanol group advances during the lapse of time after coating to form the structure of a siloxane skeleton, thus 
the image-recording layer is formed with the progress of gelation. 

[0134] The layer formed by the sol/gel conversion may contain the organic hydrophilic polymers and crosslinking 
45 agents described later for the purpose of Improving physical properties such as film strength and flexibility, and coating 
property. 

[0135] A siloxane resin forming gel structure is represented by the following formula (I), and a silane compound 
having at least one silanol group is represented by the following formula (II). A material system contained in the image- 
recording layer is not necessarily composed of a silane compound represented by formula (11) alone, in general, the 
50 material may comprise the oligomer obtained by partial hydrolytic polymerization of the silane compound or a mixture 
of the silane compound and the oligomer thereof. 
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[0138] Thesubstituentsofthe-OR group, » .,o 10 carbon 
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[0141] In the -N(R3) (R^) group. R3 and R*. which may be the same or different, each represents a hydrogen atom 
or a substituted or unsubstltuted aliphatic group having from 1 to 10 carbon atoms (e.g., the same groups described 
for R^ in the -OR^ group). 

[0142] More preferably the total number of the carbon atoms contained in R^ and R^ is not more than 16. 
[0143] Specific examples of the silane compounds represented by formula (II) are shown below, but the present 
invention is not limited to these compounds: tetrachlorosilane, tetrabromosilane, tetramethoxysilane, tetraethoxysilane, 
tetraisopropoxysilane, tetra-n-propylsilane, tetra-t-butoxysilane, tetra-n-butoxysilane, methyltrichlorosilane, methyltri- 
bromosilane, methyltrimethoxysilane, methyltriethoxysilane, methyltriisopropoxysilane, methyltri-t-butoxysilane, ethyl- 
trichlorosilane, ethyltribromosilane, ethyltrimethoxysilane. ethyltrlethoxysilane, ethyltrlisopropoxysilane, ethyltri-t-bu- 
toxysllane, n-propyltrichlorosllane, n-propyltribromosllane, n-propyltrlmethoxysllane, n>propyltrlethoxysilane, n-propyl- 
trilsopropoxysilane. n-propyltri>t-butoxysilane. n-hexyltrlchlorositane, n-hexyltribromosllane, n-hexyltrimethoxystlane, 
n-hexyltrlethoxysilane, n-hexyltriisopropoxysilane, n-hexyltri-t-butoxysilane, n-decyltrichlorosilane, n-decyltribromosl- 
lane, n-decyltrlmethoxysilane, n-decyltriethoxysilane, n-decyltriisopropoxysilane, n-decyltri-t-butoxysilane, n-octade- 
cyltrichlorosilane, n-octadecyltribromosilane, n-octadecyltrimethoxysilane, n-octadecyltriethoxysilane, n-octadecy!tri- 
isopropoxysilane, n-octadecyltri-t-butoxysilane, phenyltrichlorosilane, phenyltribromosilane, phenyltrimethoxysilane, 
phenyltriethoxysilane, phenyltriisopropoxysilane, phenyltri-t-butoxysilane. dimethoxydiethoxysilane, dimethyldichlo- 
rosilane, dimethyldibromosilane, dimethyldimethoxysilane, dimethyldiethoxysilane, diphenyldichlorositane, diphenyld- 
ibromosiiane. diphenyldimethoxysilane, diphenyldiethoxysilane, phenylmethyldichlorosilane, phenylmethyldibromosi- 
lane. phenylmethyldlmethoxysllane, phenylmethyldlethoxysilane, triethoxyhydrosllane, tribromohydrosllane, trimeth- 
oxyhydrosilane, isopropoxyhydrosilane, tri-t-butoxyhydrosilane, vinyltrichlorosllane, vinyltrlbromosilane. vlnyltrimeth- 
oxysllane, vinyltriethoxysilane, vinyltriisopropoxysilane, vinyltri-t-butoxysilane. trifluoropropyltrichlorosilane, trifluoro- 
propyltribromosilane, trifluoropropyltrimethoxysilane. trifluoropropyltriethoxysilane, trifluoropropyltriisopropoxysilane, 
trifluoropropyltri-t-butoxysilane, y-glycidoxypropylmethyldimethoxysilane, y-glycidoxypropylmethyldiethoxysitane, y- 
glycidoxypropyltrimethoxysilane, y^gtycidoxypropyltriethoxysilane, y-gJycidoxypropyltriisopropoxysilane.y-glycidoxy- 
propyltrl-t-butoxysilane, T^methacryloxypropylmethyldimethoxysilane, -y-methacryloxypropylmethyldimethoxysilane. 7^ 
methacryloxypropylmethyldiethoxysilane, y-methacryloxypropyltriisopropoxysilane, Y-methacryloxypropyltri-t-butox- 
ysilane, y-amlnopropylmethyldimethoxysllane, Y-amlnopropylmethyldlethoxysilane. y^aminopropyltrimethoxysilane. 7^ 
aminopropyltriethoxysilane.Y-amlnopropyltrilsopropoxysilane.Y-aminopropyltri-t-butoxysilane.y-mercaptopropylm^^^ 
yidimethoxysilane, y-mercaptopropylmethyldiethoxysilane, y-mercaptopropyltrimethoxysilane, y-mercaptopropyltri- 
methoxysilane. y-mercaptopropyltriisopropoxysilane, y-mercaptopropyltri-t-butoxysilane, p- (3.4-epoxycyclohexyl) 
ethyltrimethoxysilane, and p-(3,4-epoxycyclohexyl)ethyltriethoxysilane. 

[0144] In combination with the silane compound represented by formula (II) for use for forming the inorganic hy- 
drophilic binder resin for the hydrophilic layer, metallic compounds, e.g., Tl, Zn. Sn, Zr. Al. etc., capable of forming a 
film by bonding to resins In sol/gel conversion can be used. 

[0145] Examples of the metallic compounds for use In combination include, e.g., Ti(OR")4 (wherein R" represents 
methyl, ethyl, propyl, butyl, pentyl. hexyl), TiCU. Zn(OR")2, Zn(CH3COCHCOCH3)2. Sn(OR")4, Sn(CH3COCHCOCH3)4, 
Sn(OCOR")4, SnCU, Zr{OR")4, Zr(CH3COCHCOCH3)4, AI(OR")3, AI(CH3COCHCOCH3)3. etc. 
[0146] For the purpose of accelerating the hydrolysis and the polymerization condensation reaction of the silane 
compound represented by formula (II) and the above-described metallic compound used In combination, it is preferred 
to use an acidic catalyst or a basic catalyst together. 

[0147] The catalyst for use for the above purpose is an acidic or basic compound as it is. or dissolved in water or a 
solvent such as alcohol (such a compound is hereinafter referred to as an acidic catalyst or a basic catalyst). The 
concentration of the catalyst Is not particularly restricted but when the catalyst with high concentration is used, the 
hydrolysis rate and the polycondensation rate are liable to be increased. However, since the basic catalyst used in 
high concentration sometimes causes precipitation In the sol solution. It Is preferred that the concentration of the basic 
catalyst is IN (In terms of the concentration In the aqueous solution) or less. 

[0148] The kinds of the acidic catalyst or the basic catalyst are not restricted but when the use of the catalysts In 
high concentration is required, catalysts constituted of the elements which hardly remain in the catalyst crystals after 
sintering are preferred. Specific examples of acidic catalysts include hydrogen halide (e.g., hydrochloric acid), nitric 
acid, sulfuric acid, sulfurous acid, hydrogen sulfide, perchloric acid, hydrogen peroxide, carbonic acid, carboxylic acids 
(e.g., formic acid and acetic acid), substituted carboxylic acid (e.g., R of the structural formula RCOOH is substituted 
with other elements or substituents), and sulfonic acid (e.g.. benzenesulfonic acid), and specific examples of the basic 
catalysts include ammoniacal bases (e.g., aqueous ammonia), and amines (e.g., ethylamine and aniline). 
[0149] As described above, the image-recording layer produced by the sol/gel method is particularly preferably used 
for the lithographic printing plate precursor according to the present invention. The details of the sol/gel method are 
described in Sumio Sakibana, Sol/Gel Ho no Kagaku (Science of Sol/Gel Method) . Agune Shofu-Sha (1988) and Sekl 
Hirashlma, Saishin Sol/Gel Ho ni yoru Kino-Sei Hakumaku Sakusei Gijutsu (Producing Techniques of Functional Thin 
Films by the Latest Sol/Gel Methods) , Sogo Gijutsu Center (1992). 
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AS .nae. res,ns cont.ne. in - i.a.e— ^^^^^^^ 

Sed PVA starch and derivatives thereof. styrene-maleic acid copolymer. 

Ise ^sein. gelatin. polyvir,yl PV-o«f ^'^^^ frfj^e^^^^^^^ P^'V-'^"^ ''''' "^'''T^ 

algir^lc acid and alkali metal salts '^-''^\^^J^J^'^j;^^^^^^ resins, water-soluble polyester res.ns ^^ 

^iwrrthvlene oxide), water-soluble resins such as water s^""'" " M-vinylcarboxylic acid amide polymers. 
^ydSS acrylite, polyethylene glycoM^^^^^^^^ 

l0^52] AS waterproofing agents for ^^f^^^dessuculs^^^^ '^"^ ^""^ 
pounds having a hydroxy, group, glyoxal, aWehydes ^^^^^^^^^^^^^^^ ..ethylolated polyam.de resms. a^ve 

resins, methylol compounds such «^ N-methylo u ea N m^^^^^^^^ compounds such as ep^^^ o- 
vinyl compounds such as divinyl sulfone and \<_^,^f'°^a,,,iLepichlorohydrin adducts. and polyamm.de epichlo 

hydrin. polyethylene glycol diglycidyl e«.er. P°'y^"^'f;^;,P°j^^^^^^^ polycartK>xylic adds such as poly_ 

lydrin resins, ester compounds such as "^^^^'^^^^^^^^ inorganic crosslinking agents such 

niliM AMflitivr- t-T fr^o^^^-Recording Layer 
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constitutional components. If the content is less than 1 % by weight, a desired effect cannot be obtained, and if more 
than 70 % by weight, it is feared that the addition amount of the essential light-to-heat converting agent is restricted. 
[0163] Hydrophtlic particles In a sol state are not especially limited. Preferred examples of hydrophilic sol particles 
include silica sol. alumina sol. magnesium oxide, magnesium carbonate, and calcium alginate. These compounds can 
5 be used for increasing hydrophilicity and improving the strength of sol/gel film even if they are not light-to-heat con- 
vertible. More preferred are silica sol, alumina sol, calcium alginate and mixtures of them. 

[0164] A silica sol has many hydroxyl groups on the surface, and the inside constitutes a siloxane bond (-Si-O-Si-). 
A silica sol is also called a colloidal silica which comprises ultra-super fine silica particles having a particle size of from 
1 to 100 nm dispersed in water or polar solvents. A silica sol is specifically described in, supervised by Toshiro Kagami 
10 and Akira Hayashi. Kolundo Silica no Oyo Gijutsu (Application Techniques of High Purity Silica) . Vol. 3. published by 
CMC Publishing Co.. Ltd. (1991). 

[0165] An alumina so! is an alumina hydrate (boehmite-based) having a particle size of from 5 to 200 nm. and dis- 
persed in water with the anions in water as a stabilizer (e.g.. a halide ion such as a fluorine ion and a chlorine ion. and 
carboxylate anions such as an acetate ion). 

15 [0166] The above hydrophilic sol particles preferably have an average particle size of from 10 to 50 nm, more pref- 
erably from 10 to 40 nm. All of these hydrophilic sol particles are easily commercially available. 
[0167] When the particle size of hydrophilic sol particles (hereinafter they are sometimes merely referred to as silica 
particles) falls within the above-described range, metallic fine particles of a light-to-heat converting agent, hydropho- 
bltization precursor for use in combination, an infrared ray-absorbing dye. and carbon black are dispersed stably in 

20 the binder resin, film strength of the obtained image-recording layer Is sufficiently retained, and when the printing plate 
precursor Is irradiated with laser beams and the like to make a printing plate and printing is performed, the printing 
plate generates no staining due to inking property to the non-Image area, which shows that the hydrophilicity is re- 
markably excellent. 

[0168] The ratio of the silica particles which may be used in combination with the metallic fine particles of the present 
25 invention is from 100/0 to 30/70 by weight ratio (metallic fine particles or carbon black/silica particles), preferably from 
100/0 to 40/60 by weight ratio. 

[0169] When metallic fine particles and hydrophilic sol particles are added to the image-recording layer, the addition 
amount in total is from 2 to 95 wt% , preferably from 5 to 85 wt% , based on the solids content in the image-recording 

layer. 

30 [0170] Further, when metallic fine particles, hydrophobitlD zation precursor and hydrophilic sol particles are added 
to the image-recording layer, the addition amount in total is from 2 to 95 wt%, preferably from 5 to 85 wt%, based on 
the solids content in the image-recording layer. 

<Organic high molecular weight compound> 

36 

[0171] The image-recording layer can contain an organic high molecular weight compound for controlling the degree 
of hydrophilicity. increasing the strength of the image-recording layer and improving the mutual solubility of other com- 
ponents constituting the image-recording layer. Examples of the organic high molecular compounds to be added in- 
clude, e.g., polyvinyl chloride, polyvinyl acetate, polyvinyl phenol, halogenated polyvinyl phenol, polyvinyl forma!, pol- 
40 yvinyl acetal, polyvinyl butyral, polyamide, polyurethane, polyurea, polyimide, polycarbonate, epoxy resin, phenol no- 
volak, condensation resins of resol phenols and aldehyde or ketone, polyvinylidene chloride, polystyrene and silicone 
resins. 

[01 72] Organic high molecular weight compounds consisting of aqueous emulsions are preferably used in the image- 
recording layer of the present invention. An aqueous emulsion is an aqueous solution of a hydrophobic polymer sus- 
45 pension comprising fine polymer particles and, if necessary, a protective agent for stabilizing the dispersion of the 
polymer particles dispersed in water. 

[0173] Specific examples of the aqueous emulsions for use in the present invention include vinyl-system polymer 
latex (polyacrylate-system, vinyl acetate-system, and ethylenevinyl acetate-system latexes), conjugated diene-system 
polymer latexes (methyl methacrylate-butadiene-system, styrene-butadiene-system, acrylonitrile-butadiene-system, 
50 chloroprene-system), and polyurethane resins. 

[0174] When organic high molecular weight compounds are added to the image-recording layer, the addition amount 
is from 1 to 20 wt%, preferably from 2 to 10 wt%, based on the solids content in the image-recording layer. 

<Surfactant> 

55 

[01 75] For widening the stability to printing conditions, the image-forming layer of the lithographic printing plate pre- 
cursor of the present invention can contain the cationic surfactants and fluorien-containing surfactants as disclosed in 
JP-A-2-1 95356. and the ampholytic surfactants as disclosed in JP-A-59-121044 and JPnA-4-13149. in addition to the 
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above-described nonionic and anionic surfactants^ „olvoxvethylene alkyi ethers (e.g.. polyoxyethylene lauiyl 

[oi761 specific examples of nonionic surfart*"^ '"-^"^ SHoSethyiene oleyl ether), poiyoxyethylene alley- 
ether, polyoxyethylene stearyl ether, polyoxyeth^rtenece^ethe^^^^ 

ra^.;tL4(e'g..po,yoxyethyienenonylpheny.e^^^^^^^ 

polyoxyalkyiene alkyI ethers wherein ^4 "^^J^'S^ composite polyoxyaikylene alkylaryl ethers whe em 

oxyethylene-polyoxypropylene block copc^ymer by^^^^^^ 

alli«-substituted aryl groups are bonded to '^^'^"^^^''^l'^^^^ sorbitan monostearate sorbitan 

;-:5:re°«re=^^^^^ 

[01771 specific -a^pjes Of amp^^^^^^^^ ,^,3,„3 N-tetradeay.-N.N-beta.ne (e.g.. 

=gr(:JeS^^ 

[0178] Specific examples of anionic surfactante ^^"^^^'^"g acid or naphthalenesulfon.c 

acids alkylnaphthalenesulfonic acids condensatjon p^^^^^ alkylbenzenesulfonic acids, and 

acid With formaldehyde, aliphatic sulfonic ^^f J^^'"3j"'^„Vc^^^^ phosphoric acids (e.g.. lauroylpolyoxyeth- 

sation type can be exemplified. .^^^^t- =- oreferably from 0.05 to 15 % by weight, more preferably from 0.1 

I 

FxQthermic Layer 

chloroprene-system). and polyurethane resins, , , a,oohol (PVA). modified PVA such as 
[0188] specific examples of the resins hy''^"^':^^ such as cartK,xymethyl cellulose and hy- 

Jxyl-modified PVA. starch -"^.-f*'^;^!' J^^^^^^^^^^ oxide, water-soluble urethane 

droxyethyl cellulose, ammonium • P/'^;^;^;;^^^^^^^ poiyhydroxyethy. acrylate. polyethylene glycol d a- 

srs::rpS;r ^^^^ -•--'^ 
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of crosslinking agents (a waterproofing agent) include glyoxal, aldehydes such as melamine-formaldehyde resins, and 
urea-formaldehyde resins, methylol compounds such as N-methylolurea, N-methytolmeiamine, and methylolated 
polyamlde resins, active vinyl compounds such as divinyl sulfone and bis(B-hydroxyethylsulfonate). epoxy compounds 
such as epichlorohydrin, polyethylene glycol diglycidyl ether, polyamide-polyamine-epichlorohydrin adducts, and 

5 polyammide-epichlorohydrin resins, ester compounds such as monochloroacetate and thioglycolate. polycarboxylic 
acids such as poiyacryiic acid, methyl vinyl ether-maleic acid copolymers, boric acid, titanyl sulfate, inorganic crosslink- 
ing agents such as salts of Cu, Al, Sn, V and Cr, and modified polyamide-polyimide resins can be exemplified. 
[0190] In addition, crosslinking catalysts such as ammonium chloride, a silane coupling agent, and a titanate coupling 
agent can be used in combination. 

10 [0191] Inorganic matrices formed by sol/gel conversion are preferably used as the inorganic high molecular weight 
compound. The sol/gel convertible systems which are preferably applied to the present invention are polymers wherein 
the bonding groups of polyvalent elements form a network structure via oxygen atoms and, at the same time, polyvalent 
metals also have unbonded hydroxyl groups and alkoxyl groups and they are mixed and form resinous structure. The 
systems are in a sol state when there are many alkoxyl groups and hydroxyl groups, and the network resinous structure 

15 comes to heighten with the progress of ether bonding. 

[0192] In addition to the property that the degree of the hydrophilicity of the resinous structure varies, the sol/gel 
convertible systems according to the present invention also have the function of bonding a part of the hydroxyl groups 
to the solid fine particles to modify the surfaces of the solid fine particles, to thereby change the degree of the hy- 
drophilicity. The polyvalent bonding elements of the compounds having hydroxyl groups and alkoxyl groups perfomiing 

20 sol/gel conversion are aluminum, silicon, titanium and zirconium, all of which can be used in the present invention. 
[0193] Of these resins, hydrophilic resins are particularly preferred as the exothermic layer from the viewpoint of 
adhesion with the image-recording layer. 

[0194] As the light-to-heat convertible substances contained in the exothermic layer, metals, metallic oxide particles, 
pigment particles and dyes are preferred. Metals and metallic oxide particles which can be atomized and dispersed in • 
25 the exothermic layer can be selected from Al, Si, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn. Y. Zr, Mo, Ag, Au, Pt, Pd, Rh, In, Sn 
and W. 

[0195] Metallic fine particles of iron, silver, platinum, gold and palladium are particularly preferred. 
[0196] Besides the above. TiO^ (x is from 1 .0 to 2.0) , SiOx (x is from 0.6 to 2.0). AIO^ (x is from 1 .0 to 2.0). and a 
metallic azide compound such as the azide compounds of copper, silver and tin are also preferred. 
30 [0197] Each of the above-described metallic oxides, metallic nitrides and metallic sulfides can be obtained by well- 
known methods. Many of these compounds are also commercially available by the names of titanium black, iron black, 
molybdenum red, emerald green, cadmium red, cobalt blue, prussian blue, and ultramarine. 

[0198] In addition to the above metallic compounds and metals, nonmetal single particles such as carbon black, 
graphite, bone black, and various organic and inorganic pigments can also be contained in the exothermic layer as 
35 the light-to-heat convertible fine particles. Moreover, light-to-heat convertible dyes not in the form of particles can also 
be added to the resin layers. 

[0199] The content of the light-to-heat converting agent in the exothermic layer is from 2 to 95 wt% based on the 
solid components. If the content is less than 2 wt%, the amount of heat generation is short and the sensitivity lowers 
and if the content is more than 90 wt%. the film strength is reduced. 

40 

<Dye> 

[0200] Light-to-heat convertible dyes may be added to the exothermic layer alone or in combination with the above- 
described other light-to-heat converting agents. The dyes which can be used as the light-to-heat converting agent In 

45 the present invention are dyes which have light absorption range in the spectral wavelength region of the irradiated 
light, have light absorption range in the spectral wavelength regions of the solid fine particle pigments dispersible in 
the binder resin and the irradiated light, in addition, have dyeing property to the binder resin or have non-dyeing property 
but molecular dispersion property to the binder resin. Preferred solid fine particle dyes having dyeing property and 
molecular dispersion property are IR (infrared ray) absorbers, specifically dyes selected from a polymethine dye, a 

50 cyanine dye, a squarylium dye, apyryliumdye, adiimmoniumdye, a phthalocyanine compound, a triaryl methane dye, 
and a metallic dithiolene. More preferred of these are a polymethine dye, a cyanine dye, a squarylium dye, a pyrylium 
dye, a diimmonium dye, and a phthalocyanine compound. A polymethine dye, a cyanine dye and a phthalocyanine 
compound are most preferred from the viewpoint of synthesis aptitude. These dyes may be water-soluble dyes having 
a water-soluble group in the molecule. 

55 [0201] As the preferred water-soluble groups, a sulfonic acid group, a carboxyl group and a phosphonic acid group 
can be exemplified. 

[0202] Specific examples of the dyes (IR absorbers) for use in the exothermic layer as the light-to-heat converting 
agent are shown below, but the present invention is not limited thereto. 
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20 [0203] The content of these infrared absorbers is 1 wt% or more, preferably 2 wt% or more, and more preferably 5 
wt% or more, based on the entire solids content in the exothermic layer. If the content of the infrared absorbers is less 
than 1 wt%, the sensitivity lowers. The upper limit of the addition amount is not restricted so long as the infrared 
absorbers are stably dispersed in the binder but the upper limit is 95 wt%, preferably 50 wt%, based on the entire solids 
content- 

25 [0204] Besides the above-described resins and light-to-heat converting agents, the exothermic layer can contain 
various compounds for the purpose of improving the physical strength of the exothermic layer, improving the mutual 
dispersibillty of the compositions constituting the layer, improving the coating properties, and improving the adhesion 
property with the hydrophilic layer. As such additives, the following compounds can be exemplified. 

30 <inorqanic fine particles> 

[0205] The same inorganic fine particles as those described above which are added to the image-recording layer 
can be used in the exothermic layer and the same effects can be obtained. 

[0206] The amount of the inorganic fine particles added to the exothermic layer is the same range as in the inorganic 
35 fine particles for the image-recording layer. 

[0207] When these inorganic fine particles are added to the exothermic layer, particularly the content is preferably 
from 1.0 to 70 wt% . preferably from 5.0 to 50 wt%. based on the solid constitutional components. 



40 

[0208] Additives which are added to the image-recording layer as described above can also be added to the exo- 
thermic layer, and the addition amount is also the same range as in the case of the image-recording layer. 

Water-Soluble Protective Layer 



[0209] Since the surface of the lithographic printing plate precursor according to the present invention is hydrophilic, 
the water-soluble protective layer functions as the surface protective layer and prevents the printing plate precursor 
from becoming hydrophobic by the atmospheric influences of the environment when the printing plate precursor is 
transported as a product, stored, or handled before use. from being affected by temperature and humidity, from being 

50 damaged mechanically or from staining. 

[0210] Fig. 3 is a drawing showing a cross-sectional view of a lithographic printing plate precursor having a water- 
soluble layer according to one embodiment of the present invention and a plate-mal<ing process using the precursor. 
In Fig. 3, each symbol showing each constitutional member indicates the same meaning as in Fig, 2. In symbol 1 on 
the left side of Fig. 3, a protective layer is provided on photosensitive layer (image-recording layer) 4. In symbol 11 on 

55 the central part of Fig. 3 showing the state of the printing plate precursor after being irradiated with light, hydrophobic 
region 15 is formed due to the fusion of metallic fine particles 5 by heat, which shows that there is no change on the 
protective layer. In symbol 21 on the right side showing the stage of printing, the protective layer has been vanished 
in a fountain solution. 



<Surfactant> 
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-1 .^ohoH flwav at the initial stage 

fW3*iC-o!uy^^ . .,3,3,er-so.ub.eprotectWe.ayerfunction 

water-soluble urethane ^ ^ Jje polymer. gum arable, polyacrylamide 

Uaiylic acid, acrylic ac.dcopoWmer.polyv.nypy generally from 3 to 25 wt%. preferably from 

Lblyused. .^,^water-solub.ereslnsmacoa«ngsolut.on.sgeneranyfrom 
10216] The content of these wate v..,rP in the present Invention. 

\o to 25 wt%. „3,er.solub.e resins may be used as a m.xture ,n pre 

[02171 Two or more of these waiei 

S^=Hrrxr«^s^— ^^^^^^^ 

!>,sur^actantsispreferablyfrom0.01tolwt%.m such as glycerol, ethylene glycol, and 

of the water-soluble layer. necessary, lower polyhydnc 3'<=°^°'^ ^"J^^^^ ^ generally from 0.1 to 5.0 

he coating solution of the 0.005 to 2.0 wt%. ^^^^ .^^^^ ,3yer of the lithographic 

Antiseptics can be ^'^^^^Z^'^^^^^o the coating solution o'2>u';;Jf;3rruS ^^^^ ''^'"^"""^ 
10221] A defoammg age-^! i„,^„«on. Organic silicone compounds 

printing plate precursor of the Pjesen ^^^.^.^^ ^ . 
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[0225] The image-recording layer of the lithographic printing plate precursor according to the present invention can 
contain surfactants, e.g., the above-described various kinds of surfactants for improving coating property. The addition 
amount of the surfactant as a coating aid is preferably from 0.01 to 1 wt%, more preferably from 0.05 to 0.5 wt% , 
based on the total solids content in the image-recording layer 
5 [0226] The dry coating amount of the image-recording layer (solids content) is varied according to the purpose but 
in the general lithographic printing plate precursor, it is preferably from 0.1 to 30 g/m^. more preferably from 0.3 to 10 
g/m2. 

[0227] The coating amount (solids content) of the exothermic layer is also varied according to the constitution but in 
the general lithographic printing plate precursor, it is preferably from 0.1 to 1 0 g/m^, more preferably from 0.3 to 5 g/m^. 
10 [0228] The coating amount (solids content) of the protective layer is also varied according to the constitution but in 
the general lithographic printing plate precursor, it is preferably from 0.1 to 5 g/m2, more preferably from 0.2 to 3 g/m^. 
[0229] Coating is generally performed in order of the exothermic layer, the image-recording layer and the protective 
layer. 



15 Treatment with Organic Sulfur Compound 



[0230] When the image-recording layer of the lithographic printing plate precursor formed by the above coating step 
is treated with an organic sulfur compound having a hydrophilic group, e.g., a carboxyl group, a hydroxyl group, a 
sulfuric acid group, a sulfonic acid group, a sulfin group, a phosphoric acid group, a nitric acid group, or a halide group, 

20 and a metal-adsorbing group adsorptive onto silver halide described in R*^ in each of the following formula, the organic 
sulfur compound is adsorbed onto the metallic fine particles of the light-to-heat convertible substance contained in the 
image-recording layer, thereby the hydrophilic property of the image-recording layer is improved. Since the metallic 
fine particles are fused by heat and vanished due to imagewise irradiation, the function of the organic sulfur compound 
is also vanished. Thus, the irradiated area is hydrophobic similariy to the case of not performing the treatment with the 

25 organic sulfur compound. As a result, the difference between the non-irradiated area and the irradiated area becomes 
larger, hence the discriminability is further increased. 

[0231] A preferred sulfur compound is represented by the following formula (A), (B). (C) or (D): 



30 
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RSR (B)' 
RSSR (C) 



K 



S (D) 



45 

[0232] In formula (A), (B) and (C), M represents a hydrogen atom, an alkali metal atom, an alkaline earth metal atom, 
or an ammonium group; R represents XnR^ (wherein X represents a water-soluble group selected from OH, CO2M, 
NH2, SO3M. SO4M, SO2M, and an amino group, and M has the same meaning as above) ; n represents an Integer of 
from 1 to 4; R^ represents an alkyl. aryl, alkenyl, alkynyl, alkylamino or heterocyclic group, each of which has from 1 

50 to 12. preferably from 1 to 8, carbon atoms, and substituted with the water-soluble group represented by RV 

[0233] When R^ represents a heterocyclic group, examples of preferred heterocyclic groups include an azole group, 
e.g., an imidazole group, an oxazole group, a thiazole group, a pyrazole group, an isothiazole group, an indazole group, 
a triazole group, a tetrazole group, a thiadiazole group, an imidazoline group, an oxazoline group, a thiazoline group, 
a pyrazoiine group, an isothiazoline group, an indazoline group and a thiazolidine group, a pyrazyl group, a piperazyl 

55 group, a piperidyl group, a pyridazine group, a pyrrolo group, a pyridyl group, a morpholino group, and a thiazino group. 
[0234] Further, an R^ group may be substituted with an R* group, and the R* group has the same meaning as the R'' 
group. Two R"* groups may be bonded.to form a ring. When a plurality of R*" groups and R* groups are contained in the 
same molecule, a plurality of R^ groups, a plurality of R* groups, and R^ group and R' group may be the same or 
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N-N 

" CH3 



M-25 



M-27 
N-N 



M-28 ^-2^ SH 



M-30 

HOCH2CH2SCH2CH2SCH2CH2OH 
M-31 

HOOCCH2SCH2CH2SCH2COOH 



M-32 

CH2CH2COOH 
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M-35 M-37 
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20 M— 40 M— 41 

H2NCN HOCHjNHCNHCHaCHoSOaNa 
25 CH2COOH 
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[0239] The treatment with the organic sulfur compound is performed by immersing the lithographic printing plate 
precursor in a solution containing the organic sulfur compound. The concentration lower than the solubility of the com- 
pound can be arbitrarily selected as the concentration of the organic sulfur compound in a solution containing the 
organic sulfur compound. The immersion is performed with an aqueous solution having the concentration of generally 
40 from 10"5 to iC mol/liter, preferably from 10"^ to 10° mol/liter, more preferably from lO"^ to 10-'' mol/liter, from 30 
seconds to 10 minutes or so, preferably from 30 seconds to 3 minutes or so. The temperature of the solution may be 
room temperature but hot solution may be used, and it is preferred to appropriately agitate the solution. 
[0240] Water is generally used as the solvent of the organic sulfur compound, but an organic solvent miscible with 
water, e.g., methanol, ethanol or acetone, may be used. 



Support 



[0241] A support on which a coating solution for the image-recording layer is coated will be described below. 
[0242] Supports which can be used In the present Invention are plate-like materials having dimensional stability, and 

50 examples of supports include paper, paper laminated with plastics (e.g., polyethylene, polypropylene, polystyrene), a 
metal plate (e.g., aluminum, zinc, copper, nickel, stainless steel), a plastic film (e.g.. cellulose diacetate, cellulose 
triacetate, cellulose propionate, cellulose butyrate, cellulose acetate butyrate. cellulose nitrate, polyethylene tereph- 
thalate, polyethylene, polystyrene, polypropylene, polycarbonate, polyvinyl acetal, etc.), and paper or a plastic film 
laminated or deposited with the above metals. 

55 [0243] Preferred supports are a polyester film, aluminum, an SUS plate not liable to be corrosive on a printing plate. 
Of these materials, an aluminum plate is particulariy preferred because it is dimensionally stable and relatively inex- 
pensive. 

[0244] Preferred aluminum plates are a pure aluminum plate and an aluminum alloy plate comprising aluminum as 
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alSis10%byweightorless.ParticulariyprefeaBda^^^^^^^^ amount of 

oreferably from 0.15 to 0.3 mm. .f H^*;irPd deareasing treatmentfor removing the rolling oil 

using mixed acids can be used as disclosed in JP^-^™^ . . ^^j^ mechanical roughening and electrochem- 

image to a support . .^ferably performed so that the center line average surface roughness 

[0248] These roughening treatments are prereraoiy w 

(Ra) of an aluminum plate becomes from 0 3 to 1.0 ^m. subjected to alkali etching treatment with an aque- 

to obtain desired abrasion resistance ^^e surfaoB ^ ^^^^.^^ ^^^3,^^^^ of a„ aluminum 

[02501 various electrolytes chromic acid and mixed acids of these are used. The 

plate and, in general, sulfunc acid. according to the kinds of electrolytes. 

Lncentratlon of these electrolytes are " .^.'^Ses used but in general appropriately the concen- 

[0251] Anodizing treatment conditions ^J^p"^^^^^^^ js from 5 to 70°C. the electric current density 

Lion of electrolyte is from 1 to 80 vrt% solution the J temperatu e ^ ^ ^^^^^^ ^ ^^^^^ 
is from 5 to 60 A/dm^, the voltage is from 1 »° ^^^^ q 5.0 g/m^. particularly preferably from 1 5 to 4.0 
SSf thTa=re^rd-^SJ-^^^^^^^^ S.^. - Pre^ss life becomes insu.cient and the «.m is 

easily scratched. . anodizing in sulfuric acid at high electric current density dis- 

S in B^h P^nrS^a^r^^^^^^^^ P-"'^''- ^'^ ''^"^ "'"^'^ 
40 uTpatent 3.511 .661 are preferred. hydrophobicity. it is preferred to hydrophobitize the sur- 

[02541 When the exothermic ^^^^ ^^^"^^^^^"^"J^^^^^^^^ performed by coating an undercoating 

face of the support. The ^ydrophobitizing trea ment^of ^e^^^^^^ ^ . P ^ '"^^r^d 
solution containing a silane coupling agent, or m so^^^^^ 

Silanecouplingagen^aregener^^^^^^^^ 3,, ^^nded to the surface of the 

4S or unsubstituted alkyi group). RO group is '"r^^^" ^^^^ ^jj^gce receiving ink. 
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Plate-Making Method 
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xenon electric discharge lamp, and infrared lamp exposure. 

[0258] Writing of images may be any of exposure (e.g., areal exposure) system and scanning system. The former 
case is infrared ray irradiation system, or the system of irradiating the printing plate precursor with xenon electric 
discharge lamp of high intensity for a short time period and generating heat by light-to-heat conversion. When an area! 

5 exposure light source such as an infrared tamp is used, preferred exposure amount varies by the intensity but generally 
area! exposure intensity before being modulated by images for printing is preferably from 0.1 to 10 J/cm2, more pref- 
erably from 0.1 to 1 J/cm2. When a transparent support is used, exposure can be effected from the back side of the 
support through the support. It is preferred to select intensity of exposure so as to reach the above exposure intensity 
with the irradiation time of from 0.01 to 1 msec, preferably from 0.01 to 0.1 msec. When irradiation time is long, it is 

10 necessary to increase exposure intensity in the light of the competitive relationship between the generating rate of heat 
energy and diffusing rate of the generated heat energy. 

[0259] In the latter case, scanning is performed on the printing plate precursor using laser light sources containing 
a large amount of infrared ray components with modulating the laser beams by printing image. Examples of laser light 
sources include a semiconductor laser, a helium-neon laser, a helium-cadmium laser, and a YAG laser. A laser light 
15 source having laser output of from 0.1 to 300 W can be used for irradiation. When a pulse laser is used, it is preferred 
to perform irradiation with laser beams having peak output of 1,000 W, preferably 2,000 W. In this case, exposure 
amount is preferably in areal exposure intensity before modulation by printing image of from 0.1 to 10 J/cm^, preferably 
from 0.3 to 1 J/cm^. When a transparent support is used, exposure can be effected from the back side of the support 
through the support. 

20 [0260] A printing plate precursor which (i.e.. a printing press) has been subjected to image exposure can be mounted 
on a printing machine and printing can be immediately performed. Alternatively, after installing a printing plate precursor 
on a printing machine, a printing plate can be formed on the machine by performing imagewise scanning exposure 
with laser beams. That is, in the plate-making method using the lithographic printing plate precursor according to the 
present invention, a lithographic printing plate can be made without going through development. 

25 

EXAMPLE 

[0261] The present invention is specifically described below with referring to examples, but it should not be construed 
as the present invention is limited thereto. 

30 

EXAMPLE M 

Preparation of hydrophilic Ag colloid 1 

35 [0262] One hundred (100) milliliters (30 wt%) of an aqueous solution of ferrous sulfate was added to 560 ml (32 wt%) 
of an aqueous solution of sodium citrate with stirring and mixed homogeneously. With vigorously stirring, 100 ml (10 
wt%) of an aqueous solution of silver nitrate was added thereto within 30 seconds. After about 1 0 minutes, stirring was 
stopped. 

[0263] Unnecessary salts in the obtained Ag colloid were removed by an ultrafilter with adding distilled water. Ultra- 
40 filter model CH2PRS (manufactured by Amicon Co.. U.S.A.) and filter SIY30 (cutoff molecular weight: 30,000) were 
used. Washing was performed until electric conductivity reached 50 p,s/cm. After water-washing, the concentration of 
Ag was adjusted to 6 wt%. This Ag colloid had an average particle size of 8 nm. 

EXAMPLE 1-2 

45 

Preparation of hydrophilic Ag colloid 2 

[0264] The silver concentration of Ag colloid prepared and washed in the same manner as in Example 1-1, was 
adjusted to 6.9 wt%. Fifteen (15) milliliters (10 wt%) of an aqueous solution of mercapto compound M-2 was added to 
50 100 ml of the above Ag colloid with stirring. 

EXAMPLE 1-3 

Preparation of aluminum support 

55 

[0265] A rolled plate having a thickness of 0.24 mm of JIS-A-105 aluminum containing 99.5 wt% of aluminum, 0.01 
wt% of copper, 0.03 wt% of titanium, 0.3 wt% of iron, and 0.1 wt% of silicon was surface-grained using a 20 wt% 
aqueous suspension of 400 mesh purmicestone (manufactured by Kyoritsu Yogyo K.K.) and a rotary nylon brush 
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10 



15 



(6,10-nylon). and then the plate was tW^^^^^ 

02661 The plate was immersed m a 10 wt% ^^""^ 2°^% solution of nitric acid, and then cleaned by 

hen washed with flowing water, further neutral.zed ^^^^ treatment In a 1 .0 wt% aqueous nrtnc 

wate^washing. Subsequently, the plate was subjected t°^>«^;olyUc rou^^^^ electric current of the anode 

Tdd olution Jontainlng 0.5% of aluminum "Ij^^^^ ^^J^^^^^^^^ time to the quantity of electricity o he 

thus-obtained aluminum support was 0.6 vim (Ra). . . _ ^ ^o/, aqueous solution of sodium hydroxide 

aqueous solution of sulfuric acid at 55-C for 1 "^"^'^^ g^ifuric acid solution (containing 0.8 

then washed and dried to thereby prepare a support. 
Preparation o* pyothermic layer 



20 



25 



30 



10% MEK solution of butyral resin MB-S 
(manufactured by Sekisui Chemical Co., Ltd.) 
Carbon black dispersion 
(solids content: 21%) 

MEK (methyl ethyl ketone) 



59 g 
13.5 g 
62.7 g 



Coating of im an^-^^^Q^^'"^ 



OT image-r eumm"H "^J-- 
gS, and dried in an oven at 100°C for 10 minutes. 



o^eition nf coating solution for image-recordinaJa^r 



[02711 



45 



50 



Titanium oxide powder 
(rutile type, average particle size: 0.2 ^m. 
manufactured by Wako Pure Chemical Industries Ltd.) 
10% Aqueous solution of PVA117 
I (manufactured by Kurare Co.. Ltd.) 
20% Aqueous solution of colloidal silica 
dispersion 

Aqueous solution of Ag colloid (6 wt%, 
prepared in Example 1-1) 
Sol/gel adjusting solution 

Water 



[0272] The 



sol/gel adjusting solution has the following composition. 




55 
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Sol/gel adjusting solution 

(ripened at room temperature for 2 hours) 

[0273] 



Tetraethoxysilane 


15.0 g 


Ethanol 


30.0 g 


Aqueous solution of nitric acid 


4.5 g 


(0.1 mol/llter) 





[0274] The reflected optical density of the Ag colloid-containing printing plate precursor thus obtained was 1.17 
(measured by a densitometer (X-RITE densitometer) having an optical system defined in IS05 with a neutral color 
universal visible region filter was used). 

[0275] The contact angle with water droplet of the surface of the thus-prepared printing plate precursor showed 
extended wetting, i.e.. the hydrophilicity of the surface was remari<ably high. 

Image formation 

[0276] The printing plate precursor was subjected to exposure using PEARL setter 74 (manufactured by Presstek 
Co., Ltd.) as a laser beam scanning exposure apparatus. The surface of the exposed area was converted to an image- 
recording domain taking in the binder resin of the vicinity with the heat-fused silver as the main component. The contact 
angle with water droplet of the surface of the irradiated area of this printing plate was 63° and the surface was changed 
to highly hydrophobic. Plate-making was then performed without going through development. 

Printing 

[0277] Printing was performed using RYOBI-3200MCD printing machine. As the fountain solution, an aqueous so- 
lution of 1 vol% of EU-3 (manufactured by Fuji Photo Film Co., Ltd.) was used, and ink was GEOS (N) black. 
[0278] In the first place, running-in was performed 30 revolutions with a fountain solution, then ink was fed and 
printing was started. Ten thousand (10,000) sheets of printed matters having no printing staining and high quality were 
obtained. 
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COMPARATIVE EXAMPLE M 

[0279] A printing plate was prepared in the same manner as in Example 1-3 except that an image-recording layer 
was directly provided on an aluminum support without providing an exothermic layer. The contact angle with water 
droplet of the surface of the thus-prepared printing plate showed extended wetting, i.e., the hydrophilicity of the surface 
was remarkably high. 

[0280] The contact angle with water droplet of the surface of the irradiated area of the printing plate obtained by 
imagewise irradiation on the same exposure amount condition as in Example 1-3 was 24°, inking at initial stage of 
printing was insufficient and good printed matters could not be obtained. 

EXAMPLE 1-4 

[0281] A printing plate was prepared in the same manner as in Example 1-3 except that the exothermic layer was 
replaced with the following composition. 



Methyl methacrylate/methacrylic acid 


47 g 


copolymer (80/20 in molar ratio) 




Carbon black dispersion 


100 g 


(solids content: 21%) 




Silica coupling agent (Saira Ace 510, 


4.7 g 


manufactured by AZmax Co.. Ltd.) 




MEK 


1,365,3 g 



[0282] Ten thousand (10.000) sheets of printed matters having no printing staining and high quality were obtained 
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similariy to Example 1-3. 
EXAMPLE l-_5 

10283] A printing plate was prepared in the same manner as 
replaced with the following composition. 



in Example 1-3 except that the exothermic layer was 



Urethane series latex 7X521 I 9 

(manufactured by Kanebo Co.. Ltd.) 
(solids content: 21%) 
Carbon black dispersion 
(solids content: 21%) 
Water 



39 g 
103 g 



[0284] Ten thousand (10 
similariy to Example 1-3. 



,000) sheets of printed matters having no printing staining 



and high quality were obtained 



E XAMPLE !: § exothermic layer was 



Bplaced with the following composition 



20% Aqueous solution of colloidal silica 


18.2 g 


dispersion 


22 g 


Dye (1) shown below 


(a 1 wt% aq. soln.) 
Sol/gel adjusting solution 


24 g 
35.8 g 


Water . 



30 



35 




(1) 



45 



60 



similariy to Example 1-3. 



EXAMPLE 1-7 13 except that the image-recording layer 

, and high quality were obtained 



Sgs:=wasp;;paredwUh the aqueous. 



wt%) 



[02891 Ten thousand (10.000) sheets 
similariy to Example 1-3. 



of printed matters having no printing staining J 
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EXAMPLES i-8TOM3 

[0290] Each printing plate was prepared in tlie same manner as in Example 1-3 except that an image-recording layer- 
coating solution was prepared using the 6 wt% metallic colloid solution shown in Table 1-1 in place of the 6 wt% Ag 
5 colloid solution prepared in Example 1-3. 

Metallic colloid dispersion: 

[0291] Each metallic colloid dispersion was prepared by reducing the inorganic halo complex salt comprising each 
10 metal ion shown in Table 1-1 with NaBH4 using polyvinyl pyrrolidone (PVP) or polyvinyl alcohol (PVA) as a dispersant. 
[0292] The contact angle with water droplet of the surface of each of the thus-prepared printing plates showed ex- 
tended wetting, i.e., the hydrophilicity of the surface was remari<ably high. 

[0293] The contact angle with water droplet of the surface of the imagewise irradiated area of each of the above- 
obtained printing plate where metallic colloid was coagulated by heat was as shown in Table 1-1 . The inking was uniform. 
15 the background of the non-image area was not stained, and good printed matters could be obtained. Ten thousand 
(10.000) sheets of printed matters were further printed and high quality printed matters having no printing staining were 
obtained. 
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[0294] At the time of exposure, a neutral density plate having a transmission density of 0.3 was inserted between 
the light source and the printing plate precursor to reduce the exposure intensity to one half, and the above test was 
repeated. Changes were not observed in the surface contact angle and the obtained printed matters, thus it was con- 
fimned that the latitude of exposure intensity was sufficient. 



EXAMPLES M4 TO 1-16 



[0295] A printing plate was prepared, in the same manner as in Example 1-3 except that the sol/gel adjusting solution 
in the coating solution for the image-recording layer was prepared by replacing tetraethoxysilane with each si lane 
10 coupling agent and additive shown in Table 1-2 below. 

[0296] The contact angle with water droplet of the surface of each of the thus-prepared printing plates showed ex- 
tended wetting, i.e., the hydrophilicity of the surface was remarkably high. 

[0297] The contact angle with water droplet of the surface of the imagewise irradiated area of each of the above- 
obtained printing plates where silver colloid was coagulated by heat was as shown in Table 1-2. The inking was uniform, 
15 the background of the non-image area was not stained, and good printed matters could be obtained. Ten thousand 
(10,000) sheets of printed matters were further printed and high quality printed matters having no printing staining were 
obtained. 



TABLE 1-2 



1 Example No. 


Silane Coupling Agent 


Additive 


Contact Angle with Water Droplet of Irradiated 
Area 


Example 1-14 


Aminopropylsilane triol 


Nitric Acid 


85° 


Example 1-15 


Am i no propy Itrimethoxysilane 


Nitric Acid 


83° 


Example 1-16 


Mercaptopropyltrimethoxysilane 


Silver Nitrate 


78° 

— II 



[0298] The lithographic printing plate precursor according to the present invention is capable of plate-making by heat 
mode image-recording, capable of mounting on a printing machine for plate-making with ease requiring no develop- 
30 ment, and also capable of image-recording by scanning exposure. The lithographic printing plate precursor of the 
present invention is excellent in press life and resistant to printing staining. In particular, according to scanning system 
image exposure by laser beams, plate-making is easily perfomied with high sensitivity and sufficiently wide latitude of 
exposure light amount, and the resulting printing plate is excellent in the discriminability of an image area and a non- 
image area. 

35 

EXAMPLE 11-1 



Preparation of hydrophilic Ag colloid 1 

[0299] One hundred (1 00) milliliters (30 wt%) of an aqueous solution of ferrous sulfate was added to 560 ml (32 wt%) 
of an aqueous solution of sodium citrate with stirring and mixed homogeneously. With vigorously stining, 100 ml (10 
wt%) of an aqueous solution of silver nitrate was added thereto within 30 seconds. After about 10 minutes, stirring was 
stopped. 

[0300] Unnecessary salts in the obtained Ag colloid were removed by water-washing (ultrafiltration) by means of an 
ultrafilter. Ultrafilter model CH2PRS (manufactured by Amicon Co., U.S.A.) and filter SIY30 (cutoff molecular weight: 
30.000) were used. Washing was performed until electric conductivity reached 50 |xs/cm. After water-washing, the 
concentration of Ag was adjusted to 6 wt%. This Ag colloid had an average particle size of 8 nm. 



50 



EXAMPLE 11-2 



Preparation of hydrophilic Ag colloid 2 



[0301] The silver concentration of Ag colloid prepared and washed in the same manner as in Example 11-1 was 
adjusted to 6.9 wt%. Fifteen (1 5) milliliters (1 0 wt%) of an aqueous solution of mercapto compound M-2 was added to 
100 ml of the above Ag colloid with stirring. 
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gXAMPLE 11-3 

Prepsrs^o^io^^ 3,,^.,,,^. o.01 

Jen washed and dried to thereby prepare a support, 
rrrpnrnti-- »^ >.ynthermic layer 



25 



30 



tion »f *>vnthermic laygi 



10% MEK solution of butyral resin MB-S 
(manufactured by Sekisui Chemical Co.. Ltd.) 
Carbon blacic dispersion 
(solids content: 21%) 
MEK (methyl ethyl ketone) 



59 g 
13.5 g 
62.7 g 



35 



40 



45 



50 



««rtirie 1 having h ^tpro coagulat ion surface layer> 

was produced. 

gS. and dried fn an oven at lOCTC for 10 minutes. 



Comeositior^^ 



[0309] 



Titanium oxide powder 



20 g I 
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(continued) 


(rutile type, average particle size: 0.2 \im. 




manufactured by Wako Pure Chemicai Industries 




Ltd.) 




5% Aqueous solution of PVA117 


70 g 


(manufactured by Kurare Co., Ltd.) 




20% Aqueous solution of colloidal silica 


60 g 


dispersion 




Aqueous solution of Ag colloid (6 wt%. 


150 g 


prepared in Example 11-1) 




Sol/gel adjusting solution 


28 g 


Fine particles of hydrophobitization 


34 g 


precursor A (32 wt% aqueous dispersion) 




Water 


20 g 



[0310] The sol/gel adjusting solution has the following composition. 

Sol/gel adjusting solution 

(ripened at room temperature for 2 hours) 

[0311] 



Tetraethoxysilane 


15.0 g 


Ethanol 


30.0 g 


Aqueous solution of nitric acid 


4.5 g 


(0.1 mol/liter) 





30 

[0312] The contact angle with water droplet of the surface of the thus-prepared printing plate precursor showed 
extended wetting, i. e., the hydrophilicity of the surface was remarkably high. 

Image formation 

35 

[0313] The printing plate precursor was subjected to exposure using PEARL setter 74 (manufactured by Presstek 
Co., Ltd.) as a laser beam scanning exposure apparatus. The surface of the exposed area was converted to an image- 
recording domain taking in the binder resin of the vicinity with the heat-fused silver as the main component. The contact 
angle with water droplet of the surface of the irradiated area of this printing plate was lOS"" and the surface was changed 
40 to highly hydrophobic. Plate-making was then performed without going through development. 

Printing 

[0314] Printing was performed using RYOBI-3200MCD printing machine. As the fountain solution, an aqueous so- 
45 lution of 1 vol% of EU-3 (manufactured by Fuji Photo Film Co., Ltd.) was used, and ink was GEOS (N) black. 

[0315] In the first place, running-in was performed 30 revolutions with a fountain solution, then ink was fed and 
printing was started. Ten thousand (10.000) sheets of printed matters having no printing staining and high quality were 
obtained. 

50 COMPARATIVE EXAMPLE 11-1 

[0316] A lithographic printing plate precursor was prepared in the same manner as in Example 11-3 except that an 
aqueous dispersion of carbon black (average particle size: 0.07 p.m, a 20 wt% aq. soln.) was used as the light-to-heat 
converting agent in place of Ag colloid aqueous solution (6 wt%) used in the coating solution for image-recording layer. 
55 [0317] The contact angle with water droplet of the surface of the thus-prepared printing plate precursor was 25'', i. 
e., the hydrophilicity of the surface was inferior. 

[0318] The contact angle with water droplet of the surface of the imagewise irradiated area of the printing plate was 
95° and the inking at initial time of printing was uniform, but the image area was abraded and inking failure occun-ed 
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good printed matters could not be obtained. 

rnMP"'-^"^" EXAMPLE 11-2 „,rtinolaver 
. c ip n 3 exceot that an image-reoording layer 

EXAMPLE IM exothermic layer was 

10322] A print-mg plate was prepared in the same manner as .n Example 

replaced with the following composition. 

Methyl methacrylate/methacrylic acid 
copolymer (80/20 in molar ratio) 
Carbon black dispersion 
(solids content: 21%) 
Silica coupling agent (Saira Ace 510. 
manufactured by AZmax Co.. Ltd.) 
MEK 



47 g 
100 g 
4.7 g 
1,365.3 g 



similarly to Example 11-3. 

EXAMPLE 11- 5 11 'lovceDt that the exothermic layer was 

10324, A printing plate was prepared in the same manner as .n Example I.-3 except tha 
replaced with the following composition. 
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Urethane series latex 7X521 

(manufactured by Kanebo Co.. Ltd.) 

(solids content: 21%) 

Carbon black dispersion 

(solids content: 21%) 

Water 



35 g 




similarly to Example 11-3. 

E XAMPLE 11-6 M o exceot that the exothermic layer was 

10326] A printing p.ate was prepared in the same manner as .n Example 1.-3 except 



j 20% Aqueous solution of colloidal silica 


18.2 g 


dispersion 


22 g 


Dye (1) shown below 


(a 1 wt% aq. soln.) 
Sol/gel adjusting solution 


24g 
35.8 g 1 


Water 
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5 




CHs 



(1) 



10 



CH3 




15 [0327] The same sol/gel adjusting solution as in Example 11-3 was used. 

[0328] Ten thousand (10,000) sheets of printed matters having no printing staining and high quality were obtained 
similariy to Example 11-3. 



20 

[0329] A printing ptate was prepared In the same manner as in Example 11-3 except that the Image-recording layer 
coating solution was prepared with the aqueous solution of Ag colloid prepared in Example 11-2 (Ag concentration: 6.9 

wt%). 

[0330] Ten thousand (10,000) sheets of printed matters having no printing staining and high quality were obtained ' 

25 similariy to Example 11-3. 

EXAMPLES 11-8 TO 11-13 

[0331] Each printing plate was prepared in the same manner as in Example 11-3 except that an image-recording layer 
30 coating solution was prepared using the 6 wt% metallic colloid solution shown in Table 11-1 in place of the 6 wt% Ag 
colloid solution prepared in Example 11-3. 

Metallic colloid dispersion: 

35 [0332] Each metallic colloid dispersion was prepared by reducing the inorganic halo complex salt comprising each 
metal ion shown in Table 11-1 with NaBH4 using polyvinyl pyrrolldone (PVR) or polyvinyl alcohol (PVA) as a dispersant. 
[0333] The contact angle with water droplet of the surface of each of the thus-prepared printing plates showed ex- 
tended wetting, i.e., the hydrophillcity of the surface was remarkably high. 

[0334] The contact angle with water droplet of the surface of the imagewise in-adiated area of each of the above- 
40 obtained printing plate where metallic colloid and polystyrene fine particles were coagulated by heat was as shown in 
Table H-1. The inking was uniform, the background of the non-image area was not stained, and good printed matters 
could be obtained. Ten thousand (1 0.000) sheets of printed matters were further printed and high quality printed matters 
having no printing staining were obtained. 



EXAMPLE 11-7 
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EXAMPLES H-14 TO 11-23 

[0335] Each printing plate was prepared in the same manner as in Example 11-3 except that each hydrophobitizatton 
precursor shown below was used in place of the hydrophobitizatton precursor A fine particles used in the coating 
5 solution for the image-recording layer. 

[0336] The contact angle with water droplet of the surface of each of the thus-prepared printing plates showed ex- 
tended wetting, i.e., the hydrophilicity of the surface was remarkably high. 

[0337] The contact angle with water droplet of the surface of the imagewise irradiated area of each of the above- 
obtained printing plates formed by heat coagulation was as shown in Table 11-2. The inking property was uniform, the 

10 background of the non-image area was not stained, and good printed matters could be obtained. Ten thousand (1 0,000) 
sheets of printed matters were further printed and high quality printed matters having no printing staining were obtained. 
[0338] On the other hand, in Reference Examples 1 and 2, the contact angle with water droplet of the surface of 
each printing plate precursor, where the lithographic printing precursors were prepared with resin particle dispersions 
not subjected to surface hydrophilization treatment, were 20° and 15° respectively, i.e.. the hydrophilicity of the each 

15 surface was a little inferior. 

[0339] The contact angles with water droplets of the surfaces of the imagewise irradiated areas of the printing plates 
were 110° and 103°, and the inking at initial time of printing was uniform, but the background of the non-image area 
was stained from the start of printing, and good printed matters could not be obtained in both Reference Examples 1 
and 2. 

20 

<Hydrophobitization Precursor B: composite particle 2 having hetero coagulation surface layer> 

[0340] Into a three neck flask were added 60 g of styrene, 10 g of divinylbenzene, 30 g of trimethoxysily I propyl 
methacrylate, 200 g of water, and 10 g of surfactant XL-102F (manufactured by Lion Co., Ltd. (a 4.7% aq. soln.)), and 

25 the temperature was raised to 80°C while introducing nitrogen. Thereafter, the content of the flask was stirred for about 
30 minutes, then 1 g of K2S2O8 was added thereto and emulsification polymerization was conducted at 80°C for 6 
hours, thus resin particles having particle sizes of about 0.2 \ur\ were obtained. Further, 30 g of Snowtex C (manufac- 
tured by Nissan Chemical Industries, Ltd.) was added to the above resin particle dispersion solution. Thus hydropho- 
bitization precursor B (composite particles 2) having a particle size of 0.25 jim and having hetero-coagulated hydrophllic 

30 surface layer comprising resin core and silica layer shell, where silica sol fine particles were hetero-coagulated on the 
surfaces of resin particles, was produced. 

<Hydrophobitization Precursor C: composite particle 3 having hetero coagulation surface layer> 

35 [0341] Into a three neck flask were added 70 g of styrene, 30 g of trimethoxysilyl propyl methacrylate, 200 g of water, 
and 10 g of surfactant XL-102F (manufactured by Lion Co.. Ltd. (a 4.7% aq. soln.)). and the temperature was raised 
to 80°C while introducing nitrogen. Thereafter, the content of the flask was stin^ed for about 30 minutes, then 1 g of 
K2S2O8 was added thereto and emulsification polymerization was conducted at 80°C for 6 hours, thus resin particles 
having particle sizes of about 0.1 p.m were obtained. Further. 30 g of alumina sol (manufactured by Nissan Chemical 

40 Industries, Ltd.) was added to the above resin particle dispersion solution. Thus hydrophobltization precursor C (com- 
posite particles 3) having a particle size of 0.15 ^im and having hetero-coagulated hydrophllic surface layer comprising 
resin core and alumina shell, where alumina sol fine particles were hetero-coagulated on the surfaces of resin particles, 
was produced. 

45 <Hydrophobitization Precursor D: composite particle 1 having hetero phase surface> 

[0342] Into a three neck flask were added 70 g of styrene, 30 g of trimethoxysilylpropylmethacrylate. 200 g of water, 
and 10 g of surfactant XL-102F (manufactured by Lion Co. , Ltd. (a 4.7% aq. soln.)), and the temperature was raised 
to 80°C while introducing nitrogen. Thereafter, the content of the flask was stin-ed for about 30 minutes, then 1 g of 

50 K2S2O8 was added thereto and emulsification polymerization was conducted at 80°C for 6 hours, thus resin particles 
having particle sizes of about 0.1 pirn were obtained. Further, 30 g of tetraethoxysilane (manufactured by Shin-Etsu 
Chemical Co.. Ltd.) was added to the above resin. particle dispersion solution, sol/gel reaction was performed at room 
temperature, thereby the surfaces of resin particles were coated with silica. Thus hydrophobltization precursor D (com- 
posite particle 1) having a particle size of 0.15 ^im and having a hydrophllic gel surface layer comprising resin core 

55 and silica layer shell was produced. 
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, , , .rnphnhi^'--*'"" Precursor ^- ^^mpnsite oarucie ^ a 



layer shell was produced. 
<Hvdrc 
15 [0344] 



20 



25 



30 



35 



40 



w^added^heretoa^ddlspe^s•.onpolyme^^^^^^^^^ 

^^^^^ 

sodium salt were obtained. 

Syceill laurate and 2.5 parts of Wcresy. phospha e were he^ad and^^^^^^^ 
capsule solution. The average particle size ot tne cap 



particle 1 . 
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<Hydrophobitization Precursor I: reactive composite particle 1 having hetero coagulation surface layer> 

[0348] Glycidyl methacrylate (2.0 g). 13.0 g of methyl methacrylate and 200 ml of an aqueous solution containing 
polyoxyethylene phenol ether (concentration: 8x10-3 mol/liter) were mixed at 250 rpm, and the inside of the system 

5 was replaced with nitrogen gas. After the temperature of this solution was increased to 25°C. 10 ml of an aqueous 
solution of cerium (IV) ammonium salt (concentration: 0.984x1 O^^ mol/liter) was added to the above solution. At this 
time, the pH was adjusted to 1.3 to 1.4 with an aqueous solution of ammonium nitrate (concentration: 58.5x1 O^^ mol/ 
liter). The solution was then stirred for 8 hours. The thus-obtained solution had the concentration of the solids content 
of 9.5% and an average particle size of 0.4 ^m. 

10 [0349] Snowtex C (manufactured by Nissan Chemical Industries, Ltd.) (30 g) was added to this resin particle disper- 
sion solution. Thus hydrophobitization precursor I (reactive composite particles 1) having a particle size of 0.5 M.m and 
having hetero-coaguiated hydrophilic surface layer comprising resin core and silica layer shell, where silica sol fine 
particles were hetero-coaguiated on the surfaces of resin particles, was produced. 

15 <Hydrophobitization Precursor J: reactive composite particle 2 having hetero coagulation surface layer> 

[0350] Seven point five (7.5) grams of allyl methacrylate and 7.5 g of styrene were polymerized in the same manner 
as above. The thus-obtained solution had the concentration of the solids content of 9.5% and an average particle size 
of 0.4 ^m. 

20 [0351] Snowtex C (manufactured by Nissan Chemical Industries, Ltd.) (30 g) was added to this resin parficle disper- 
sion solution. Thus hydrophobitization precursor J (reactive composite particles 2) having a particle size of 0.45 \im 
and having hetero-coagutated hydrophilic surface layer comprising resin core and silica layer shell, where silica sol 
fine particles were hetero-coaguiated on the surfaces of resin particles, was produced. 

25 <Hydrophobitization Precursor K: reactive microencapsulated particle 1> 

[0352] As the oil phase components, 40 g of xylylene diisocyanate. 10 g of trimethylolpropane diacrylate, 10 g of a 
copolymer of allyl methacrylate and butyl methacrylate (7/3 in molar ratio), and 0.1 g of Pionin A41C (manufactured 
by Takemoto Yushi Co., Ltd.) were dissolved in 60 g of ethyl acrylate. As the water phase component, 120 g of a 4%.* 
30 aqueous solution of PVA205 (manufactured by Kurare Co., Ltd.) was prepared. The oil phase components and the 
water phase component were emulsified at 10.000 rpm with a homogenizer. Thereafter, 40 g of water was added 
thereto and the emulsion was stirred for 30 minutes at room temperature and further for 3 hours at 40°C. The thus-, 
obtained microencapsulated solution had the concentration of the solids content of 20% and an average particle size 
of 0.5 fim. 

35 [0353] Snowtex C (manufactured by Nissan Chemical Industries. Ltd.) (30 g) was added to this resin particle disper- 
sion solution. Thus hydrophobitization precursor K (reactive microencapsulated particle 1) having a particle size of 0.6 
\xm and having hetero-coaguiated hydrophilic surface layer comprising resin core and silica layer shell, where silica 
sol fine particles were hetero-coaguiated on the surfaces of resin particles, was produced. 

40 Hydrophobic resin particle dispersion 1 for Reference Example 1 

[0354] Into a three neck flask were added 80 g of styrene, 10 g of divinylbenzene, 10 g of Macromonomer AA-6 
(dispersant, manufactured by Toa Gosei Co., Ltd.), and 400 g of MEK, and the temperature was raised to 75*'C while 
introducing nitrogen. Thereafter, the content of the flask was stirred for about 30 minutes, then 2 g of azoisobutyronitrile 
45 was added thereto and dispersion polymerization was conducted at 75° C for 6 hours, thus resin particles having an 
average particle size of 0.2 ^.m were obtained. 

Hydrophilic resin particle dispersion 1 for Reference Example 2 

50 [0355] The dispersion of polyvinyl pyrrolidone dispersion polymerized particles (an average particle size: 0.2 ^im) 
were used. 
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TABLE 11-2 



30 



35 



40 



Contact Angle with Water 
Droplet of Non-radiated 
Area 



Contact Angle with Water 
Droplet of Irradiated Area 




EXAMPLES n-24 TO 11-26 



IMMl Th. oonlacl angle w«li v«l« droplM ol M> •"™" " '"%,„,,|.3 Thelnkm9wa.un«o™.tneM«grouna 
^ '''''•''^•''^'^'T't^^^ZZ^t^M'^' T." »oo...d (10.000) *~« o- 



TABLE 111-3 



Contact Angle with Water Droplet of Irradiated 
Area 




50 



55 
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to hydrophobic with the conversion of ^J^'l^^^^Zg on a printing machine for plate-making w,th ease 

plate-making by heat mode '^^^^^-'^^^''^^-f^^^^^^^Zoby^ exposure. The lithographic printmg plate 
Requiring no development, and also capab e °^''^^^9«^XS^L^pr^pe^^ and is resistant to printing staining. In 
precursor of the present invention is excellent .n P;««^ ' '^^^^^^ p^e-making is easily performed with high 
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Claims 

1. A lithographic printing plate precursor which comprises a support having provided thereon a layer containing a 
light-to-heat converting agent as a lower layer and a hydrophilic photosensitive layer containing llght-to-heat con- 
vertible metallic fine particles which change to hydrophobic with the conversion of light to heat as an upper layer. 

2. The lithographic printing plate precursor as claimed in claim 1, wherein the metallic fine particles contained in a 
hydrophilic photosensitive layer are single or alloy metallic fine particles selected from the metallic elements be- 
longing to group Vlli or group l-B of the Periodic Table. 

3. The lithographic printing plate precursor as claimed In claim 1 , wherein an organic sulfur compound having at least 
one hydrophilic group and at least one metal-adsorbing group Is adsorbed onto the surfaces of the metallic fine 
particles contained In a hydrophilic photosensitive layer. 

4. The lithographic printing plate precursor as claimed In claim 1 , wherein a water-soluble protective layer is further 
provided on the hydrophilic photosensitive layer. 

5. The lithographic printing plate precursor as claimed In claim 1 , wherein said hydrophilic photosensitive layer further 
contains a hydrophobltization precursor having a hydrophilic surface. 

6. The lithographic printing plate precursor as claimed In claim 5. wherein the metallic fine particles contained in the 
hydrophilic photosensitive layer are single or alloy metallic fine particles selected from the metallic elements be- 
longing to group VIII or group l-B of the Periodic Table. 

7. The lithographic printing plate precursor as claimed in claim 5, wherein an organic sulfur compound having at least 
one hydrophilic group and at least one metal-adsorbing group Is adsorbed onto the surfaces of the metallic fine 
particles contained in the hydrophilic photosensitive layer. 

8. The lithographic printing plate precursor as claimed in claim 5, wherein the hydrophobltization precursor having a 
hydrophilic surface comprises composite particles containing a hydrophobic substance in the core parts and having 
hydrophilic property in the surface parts. 

9. The lithographic printing plate precursor as claimed in claim 5, wherein a water-soluble protective layer is further 
provided on the hydrophilic photosensitive layer. 

Patentan sprQche 

1. Lithografie-Druckplattenvoriaufer, der einen Trager mit darauf bereitgestellter Schicht. die ein Licht-Warme-Um- 
wandlungsmittel enthalt, als untere Schicht, und eine hydrophile fotoempfindliche Schicht, die Licht-Warme-ver- 
anderbare feine Metatlteilchen enthalt, die durch Umwandlung von Licht zu Warme hydrophob werden. als obere 
Schicht aufweist. umfasst. 

2. Lithografie-Druckpiattenvoriaufer gemass Anspruch 1 . worin die in der hydrophilen fotoempfindlichen Schicht ent- 
haltenen feinen Metatlteilchen feine Teilchen aus Einzel- Oder Legierungsmetall sind. ausgewahit aus den Metai- 
lelementen der Gruppe VIII oder der Gruppe IB des Periodensystems. 

3. Lithografle-Druckplattenvoriaufer gemass Anspruch 1 , worin eine organische Schwefelverbindung mit mindestens 
einer hydrophilen Gruppe und mindestens einer metalladsorbierenden Gruppe auf den Oberflachen der feinen 
Metallteilchen, die in der hydrophilen fotoempfindlichen Schicht enthalten sind, adsorbiert ist. 

4. Lithografie-Druckplattenvoriaufer gemass Anspruch 1 , worin ferner eine wasseriosliche Schutzschicht auf der hy- 
drophilen fotoempfindlichen Schicht bereitgestellt ist. 

5. Lithografie-Druckplattenvoriaufer gemass Anspruch 1 , worin die hydrophile fotoempfindliche Schicht ferner einen 
Hydrophobisierungsvoriaufer mit einer hydrophilen Oberflache enthalt. 

6. Lithografie-Druckplattenvoriaufer gemass Anspruch 5, worin die in der hydrophilen fotoempfindlichen Schicht ent- 
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Bgenschaften im Oberflachenbereich besitzen. 
drophilen fotoempf.ndlichen Schlcht berertgestellt 1st 
R«vendlcations 

du tableau periodique. 
du tableau p6riodique. 

p««p..^.p™^-p'=.*--»-~^^^^ 
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FIG. 2 (a) 



FIG. 2 (b) 
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